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INTKODUCTION. 



The information here presented consists mostly of compilations iVom 
reliable eonrces, which will, it is believed, be of interest to those who 
are desirous of forming a just estimate of the value of the Pneumatic 
system as a commercial enterprise. 

The accounts given exhibit the practical progress of tlie system 
from the iii"st public experiment at Battersea Fields, in 1861, down to 
January, 1868. During tliis period of seven years the Pneumatic system 
has been introduced in London with entire success, where it is now in 
regular operation in connection with the postal service. 

Thorough practical trials with reference to passenger transportation 
have also been had in London, which have so completely demonstrated 
the success and importance of the system as to warrant the construction 
of a Pneumatic Passenger Railway from Charing Cross, under the 
Thames Piver, to the Waterloo station of the Southwestern Kailway, 
This road is not yet wholly completed. 

In this cotmtry the first public trial of the Pneumatic Railway took 
place at the American Institute in the fall of 1867, when many thou- 
sands of passengci-s enjoyed the atmospheric ride. Charters for Pneu- 
matic Railways have been granted in the States of Pennsylvania, New- 
Jersey, Connecticut, and Massachusetts. Applications for charters are 
pending before the Legislatures of New- York and other States. 

The engravings of the London Pneumatic Railways ai-e from draw- 
ings taken from the works. 

Alfked E. Reach. 

Nnw-YoRK, January, IStJS. 



;dbyGOOgIC 



dbjGoogle 



The Pneumatic Dispatch. 

BY ALFRED E. BEACH. 



THE PNEUMATIC DISPATCH — ^ ITS GENEKAL PRIffCIPLES, CUAKACTEEISTICS, 

CAPABILITIES, AND ADVA7STAGBB FIRST PUBLIC TRIAL AT BAITEESEA 

FIELDS, NEAR LONDON, IN" 1861 — PAKTICULAKS CONCERNING ITS CON- 
STKUCTION AND MODE OP OPERATION — ENTIRE SUCCESS OP THE EX- 
PERIMENT, 

The method of comnmoication known 33 the Pneumatio Dispatch con- 
sista of a railroad track inclosed in a tube, the cars being driven by 
atmospheric pressure. The car, in effect, is a piston, moving within the 
tube. 

The velocity of the ear is in proportion to tfie degree of atmospheric 
pressure, which is produced by means of a fan or blower, operated by a 
stationary steam-engine. 

The mechanism for operating the Pneamatic Dispatch is of the simplest 
description. A tube, a car, a revolving fan ! Little more is required. The 
ponderous locomotive, with its various appurtenances, is dispensed with, 
and the light aerial fluid that we breathe is the substituted motor. 

The Pneumatio Dispatch is not a chimera, ncr merely an nntried, nn- 
developed novelty. It has been in practical operation in London for the 
last seven years, where its capabilities for useful service have been tested 
in the most careful and thorough manner. The results of these years of 
actual employment conclusively show that it has economical advantages 
over the present railway system, and there seems little reason to doubt 
that its introduction will become extensive. 

The Pneumatic Dispatch presents theoretical facilities for obtaining 
high velocities. Aiv rushes into a vacuum at the rate of 700 miles an 
hour. If the proper mountings for a light piston and finish for the tube 
could be realized, it is supposed that a velocity of piston approaching this 
might be obtained. The experimental pneumatic passenger cars at Syden- 
ham ran through the tube at the rate of twenty miles an hour, with an 
atmospheric pressure of only two and a half ounces to the square inch. 
On the old Croydon Atmospheric Railroad, where the small slotted air- 
tube was used and the leakage was very great, the cars could be driven at 
a velocity of a mile a minute, or sixty miles an hour. 

Il is believed that, under the improved system of sending the car 
through the tube, a speed of 100 miles an hour may be safely realized, or 
four times the average speed of many of our best railroads. 

The great destroying agent upon all roads is the locomotive, which, 
with its tender, often weighs thirty tons. To support this im 
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ing burden, the bridges, rails, and Bupei-structure must have corresponding 
strength, and even then they are rapidly battered to pieces and rendered 
unsafe. 

To resist the wrenchingsof the locomotive and the rough usages cf the 
track, the cars must be much more heavily timbered and framed than i» 
needful to support the loads they carry. 

In the pneumatic system no locomotives are employed. Hence, the 
roadway and cars may be very light. The whole pneumatic way being 
under cover, the road-bed is preserved from damage by the elements, ana 
the transit of the cars is not impeded by snow, ice, floods, or falling rocks. 
For freight purposes, simple platform trucks, strong enough to support tho 
load, are sufficient. Thus the enormous dead weight of the sides, frames, 
ends, and roofs of the ordinary box cars is avoided. 

Laid through the country, the tube will be wholly or partly buried in 
the earth, its whole business being perfonned with the celerity of ^oUis, 
with the silence of Somnus. 

The expensive bridges, culverts, trestle-works, cuts, and embankments, 
required upon common railroads, are not wanted in the pneumatic system. 
The tube forms the bridge over small streams, dives under broad waters, 
and rests securely upon marshes. No screeching whistles or jangling bells 
disturb the community, no turnpikes require to be guarded ; there ia no 
running down of the helpless, no mangling of passengers, no burnings 
from sparks ; no fearful dangers of any kind attend the use of the Pneu- 
matic Dispatch. 

It is impossible to say what casualties are likely to attend its working; 
but, from the elastic nature of the motor, we conclude that they will be 
rare in number, and less violent in their nature than those that are experi- 
enced upon common railroads. During the whole seven yeai-s' use of the 
pneumatic system in London, we believe that not a single accident to per- 
son has ever been recorded; nor do we know that there has even been so 
iiiuch as a bteak-down of any pneumatic car. 



THE PNEUMATIC DISPATCH COMPANY. 

On Wednesday last some experiments, on a rather large scale, were 
made on the right bank of the river, and immediately below the railway 
bridge, Battersea, with a view to testing the efficiency of the novel mode 
of transmitting goods and parcels proposed by the above-named company. 
The mechanical arrangements in connection with the experimental line of 
cast iron tubing — which, like a huge black snake, stretches for more than a 
quarter of a mile along the river side — are few and simple. 

Under a temporary shed a high-pressure steam-engine, of thirty horse- 
power, made by Watt & Co., and having its cylinder placed at an angle 
of forty-five degrees, is erected, and it gives direct motion, through the 
medium of a crank, to a large disk of sheet-iron. The disk runs on tubular 
bearings, and narrows from about two feet six inches in breadth at its centre- 
to three inches at its circumference, its diameter being eighteen feet. Its- 
interior contains simply four arms to which the sheets of iron are fastened,. 
and which serve as fans or exhausters. Through the hollow bearings, upon 
which the disk is made to rotate at a speed of from one hundi'ed and miy 
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to two huodred revolutions per minute, a communication exists witli a 
vacuum-chamber' below, and, by the laws of centrifugal action, the latter is 
speedily exhausted, to a certain extent, of air. The speed of the disk, in fact, 
determines that extent, and a water-barometer registers it. The air rushes 
out with considerable force from the periphery of the disk. 

Between the vacuum-chamber and the pneumatic tube, which is two feet 
nine inches high by two feet six inches in breadth, and a transverse section 
of which resembles that of the Thames tunnel, there are fitted valves with 
hand-levers for opening and shutting them. These may be said to com- 
prise the whole of the motive and propelling agencies of the pneumatic sys- 
tem ; and it must be allowed that they are not complicated, or likely to get 
out of order. 

The tube has been laid down in Battersea Fields in such a manner as to 
test severely the practicability of the scheme. It has several very shaip 
cui-ves and steep gradients throughout its length, and is socket-jointed, so 
as to leave its interior, which is just as it came from the sand, free from 
obstruction. The carriages are five feet iu length, of sheet-iron, and each 
runs upon four east iron wheels of eighteen inches in diameter. The rails, so 
to speak, are cast in the bottoms of the tubes, and require, therefore, no " lay- 
ing " but that which the setting of the tubes themselves gives them. A few 
strips of vulcanized india-rubber screwed round the circumference of the 
fore end of the carriage constitute the piston. This, however, by no means 
closely fills the tube. In fact, there is fully throe eighths of an inch clear 
between the exterior of the piston and the interior of tlie tube. There is no 
friction, therefore, and, singulai- to say, the leakage of air does not inter- 
fere with the speed of transit. This can only be accounted for by the large 
end area which the carriages have, in comparison with the small area of 
leakage space, and the comparatively low vacuum required. 

On Wednesday last the first experiment made was by loading a carriage 
with one ton of cement, in bags, and entering it into the open end of the 
tube. Upon a given signal Mr. Ilammel, the en^ueer to the company, 
caused the starting- valve to be opened, the water-barometor showing a 
column seven inches in height, and the disk running at a rate of one hun- 
dred and fifty revolutions per minute. In fifty seconds after, the carriage, 
with its contents, found its way into the engine-house, through a door at 
the end of the tube, which it forced open, and then ran forward on rails to 
a hutt placed to stop its progress. Next, two tons weight were placed in 
one of the caniages, and its transit occupied eighty seconds, under similar 
circumstances. The vacuum was now lowered until the barometer-gauge 
showed two inches of water only, and a living passenger, in the shape of a 
not very handsome dog, was placed, with one ton weight of dead stock, in 
a carriage. The signal was made by the workmen at the open end of the 
tube, the communicating valve was opened, and in one minute and a half 
the carriage and its four-legged guard were in the engine-house, the latter 
apparently not at all the worse for the exhausting process to which he had 
been subjected. Other experiments of an equally satisfactory natuiie fol- 
lowed, and, on the whole, we angur well of the entire scheme. Sir Joseph 
Paxton, H. W. Blake, Esq., and other gentlemen of scientific eminence 
were present on the occasion, and expressed their pleasure in witnessing 
the experiments. 
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PNEUMATIC 



The atmospheric post has been at work for a few days, and experiraeii- 
tally, in Battersea t^elds. An iron tnbe, upward of a quarter of a mile 
long, has been laid aloag the river's bank, and mail-bags, parcels, and even 
adventurous navvies have been whisked through at the rate of twenty-five 
miles an hour. Those who, some twenty years ago, witnessed the working 
of the atmospheric railway, may discover nothing new in the principle. 
But the application is altogether difierent. There is still the tube and the 
exhausting apparatus, but the load, Instead of being drawn over rails laid 
alongside of the tnbe, goes through it. No self-sealing valves, therefore, 
are necessary. As, also, the load is comparatively light, a very low degree 
of exhaustion suffices for every purpose of propulsion. Air flows into a 
vacuum with a velocity of about one thousand feet per second, or nearly 
seven hundred miles an hour, and it would be possible to send a light object 
at something approaching this rate through a smooth tube, from which all 
the air had been first exhausted. Even with such a Taenum as could be 
maintained in the Croydon Railway tubes, and with all the load attached, 
the trains sometimes attained a speed of nearly a mile a minute. 

The tube, iu its course, is sharply curved, and presents also steep gi-adi- 
ents, in one case a slope of one in twenty, equal to the average rise of Hol- 
born Hill. The minimum curve is of forty feet radius. The air is exhausted, 
from near one end of the tabe, by means of an exhausting apparatus, from 
which the air is discharged by centrifugal force. 

The invention of the an-angements above described is due to T. W. 
Kammell, Esq., C. K, the Secretary of the Pneumatic Dispatch Company. 
This company has been organized under the chairmanship of the Marquis 
of Chandos, the vice-chairman being Captain Huish. It is the intention of 
the company, now that they have obtained parliamentary powers for open- 
ing the streets to lay down their tubes, to establish a line between St 
Martin's- le-Grand and one of the district post-offices, and ultimately to 
extend their system throughout the metropolis, so as to connect the railway 
stations, public offices, etc. Both these services could be profitably per- 
formed, it is urged, by the Pneumatic Dispatch, at a speed of thirty miles 
an hour, without obstructing the thoroughfares, and with other advantages 
which sufficiently suggest themselves upon reflection. 

[Prom the Scientific Ameilcan «{ Ostober S, 1961.] 
PNEtrMATIC DISPATCH. 

A COMPANY has been formed in London, under the title of the Pneumatic 
Dispatch Company, for establishing lines of pneumatic tube for the speedy 
conveyance of letters and parcels. The chief feature of the invention con- 
sists in propelling a train of carriages through a tube by the creation of a 
vacuum before them ; the tube being, in fact, the cylinder, and the cai"- 
riages the piston. A piece of ground adjoining the Victorian Railway 
bridge at Battersea, and belonging to the Vauxhall Water-works Company, 
and London and Brighton Company, has been selected for testing the pro- 
ject. Here upward of a qnarter of a mile of the tubing has been laid down, 
various irregular curves and gradients being introduced to show that hills 
and valleys would not prevent the effective working of the system. The 
appai-atus certainly works well. 

Some successful experiments were lately made. One trip was made in 
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sixty seconds, and a second in fifty-five seconds, the distance being a quarter 
of a mile. Two gentlemen occupied the carriages during the first ti'ip. 
They lay on their backs on mattresses, with horse-cloths for coverings, and 
appeared to be perfectly satisfied with their journey. It is calculated that 
the carriages will eventually move through the tubes at the rate of from 
thirty to forty miles an hour. 



CHAPTER n. 



LAYING DOWN OF THE FIRST PNEUMATIC TUBES UNDER THE STREETS OP LON- 
DON — SUCCESSFUL INAUGURATION OF THE ENTEKPKISE — CONNECTION 
OF RAILWAY STATIONS AND THE GENERAL POST-OFFICE BY MEANS OF 

THE PNEUMATIC TUBES DESCRIPTION OF THE MANNER OF SENDING 

THE MAILS THROUGH THE TUBES — KEFOKT OF THE DIEECTOKS — INSPEC- 
TION BY THE POSTMASTBK-GENEEAL — ESPENSEB OP WORKING — DE- 
SCRIPTION OF THE MACHINERY — EXTENSION OF THE WORKS — INAUGU- 
RATION OF THE HOLBOEN STREET STATION. 



ISSPECnON 

On Monday last, Lord Stanley, of Alderley, the Postmaster-General, 
and Sir Rowland Hill, the Secretary of the Post-Ofiiee, oflioialiy inspected 
the working arrangements of the branch tube of the Pneumatic Dispatch, 
(\vhich has been laid from the Euston station to the north-western Post- 
Office, in Eversholt street,) previous to the transmission of the mails between 
the two places above-mentioned ; the Post-Ofiice authorities Iiaving con- 
ceded this privilege to the Pneamatic Dispatch Company. The time ap- 
pointed for the inspection was half past twelve p.m., and on the arrival of 
the Postmaster-General and Sir Rowland Hill at the station, within the 
boundary of the Euston terminus, th^ were received by Sir Charles Rich, one 
of the directors, Mr. Margery, and Rammell, the secretary and engineer of 
the Pneumatic Dispatch; Messrs. Blake and Stewart, of the London and 
North- Western Railway, being among those present. The working arrange- 
ments were thoroughly explained by Mr. Rammell, the engineer, and trains 
of cars were rapidly propelled backward and forward through the tubes. 
The cars contained heavy weights, being principally loaded with stout 
planks, and,_on the signal being given by Wheatstone's admirable telegraph, 
they were dispatched to the other end of the tube, with a pressure of about 
four ounces, in a few seconds over a minute, the average up the incline 
being about one minnte twelve seconds, returning by vacuum in one minute 
five seconds. The mall-bags, upward of 120 per day, will be blown through 
thp tube in fifty-five seconds to the Post-Olhce, Eversholt street, the nsnal 
time occupied by the mail-carts being at present about ten minutes. Two 
persons were conveyed. In the presence of the Post-Office authorities, 
through the tube, and returned by vacuum without having experienced the 
slightest discomfort. Having fully examined the operation of blowing the 
cara from Euston, the visitore proceeded to the station at the other end of 
the tube. This is situated underground, beneath the roadway of a small 
turning leading from Eversholt street, and is close by the side o? the North- 
western District Post-Oifioe. Here the very interesting operation of sond- 
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ing the cars back to Euston was explained by Mr. Rammell ; and two cars 
having been placed within about a foot of the open tube, a yacuum was 
created, and the^ were drawn with a rush into the tube, the small station 
reverberating with the sound of the receding train. This concluded the ex- 
periments of the day, and, on leaving, both Lord Stanley and Sir Rowland 
HiU appeai-ed favorably impressed with the entire working of the system, 
the Postmaster-General observing that it appeared, from the expei-iments, 
to be very satisfactory and very effioient^ Previous to leaving Uie station 
at Euston, Lord Stanley descended with Mr. Rammell into the air-chamber 
of the revolving disk, the motive-power of which consists of a fifteen horse- 
power engine. Tlie next step ot the company will be to lay tubes con- 
necting the markets of London with Camden goods-station, with a tube to 
the General Post-Office, and Piekford's depot, in Gresham street, and these 
operations wUl eventually tend to revolutionize the carrying system of 
the metropolis, and relieve the crowded state of our principal thoroiigb- 



THE DIKBCTOES OF THE PMEUSIATIC DISPATCH COMPANY. 

The Directors of the Pneumatic Dispatch Company state in their report 
tliat the experimental tube and machinery have been removed from Batter- 
sea, and laid undergi'ound from the Euston Station of the London and North- 
Western Company, to the District Post-OfBce, in Eversholt street. The 
length of the tube is 600 yards. On the 20th of February last, the Post- 
Office authorities intrusted the company with the transmission of the mails. 
From that date the service of the district has been entirely performed by 
the company. Thirty ti-ains per diem (Sundays excepted) have been dis- 
patched with perfect regularity, and upward of 4000 ti'aine liave run without 
impediment or delay. Tlie time occupied in the transmission has not exceeded 
seventy seconds. The daily cost of workinghas averaged £1 4s. 5d., and five 
Ijmes the number of trains could have been conveyed without any appreciable 
increase of expense. Confirmed in their views by this result, the directora 
proceeded to carry out the decision of the last general meeting, by the 
issne of a capital sufiicient to enable the company to lay a main line of tube 
fifty-four inches in diameter, with the necessaiw stations, appliances, and 
machinery, from the Euston station to the General Post-Office, in St. 
Martin' s-le-G rand, and forward to Gresham street. This capital having 
been subscribed, the directors entered into contracts with Mr. Ban'ow, of 
Stavely, Messrs, James Watt & Co., and Messrs John Airel & Son, for its 
completion. The length of this tube will be nearly two and one half miles, 
and the entire cost, so far as can be foreseen, including the laying, station- 
accommodation, and the necessaiy apparatus and pumping engines, will be 
about £65,000, The whole route has been carefully examined and de- 
finitely determined. From the active raeasni-es taken by the contractoi's in 
the preparation of the tube and engines, the directors hope to commence 
laying the lino at an early date, and will press forward its completion with 
all practicable expedition, A considerable portion of the further issne of 
shares has been taken up by the original proprietors and the contractors, 
and the remainder has been allotted among seventy-six new shareholders. 
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THE PNEUMATIC DISTATUIt. 



The Pneumatic Dispatch, as its name imports, ivas originally conceived 
as a method of carrying letters or dispatches only, and proposed its ar- 
rangements to be ou a very small scale. Though bearing the same name, 
it has become, in the hands of Mr. Rammell, C, E., who may be viewed as 
the creator of the pneumatic aixangements now in use at the Euston ter- 
minus of the London and North-western Railway, a method of transport 
applicable upon almost any scale, and to materials of whatever sort, or even 
to passengers. The apparatus actually in use ia applied to the transport 
of the mail-bags, as they arrive by the line of raifway, from the termmua 
to the District PostrOffioe in Eversholt street — distant about 1800 feet. 

Almost close to the arrival platform at the Euston terminus is seen a 
small, newly finished, one-story building with a slender chimney-stalk at 
one side. This is, as the board above the doorway tells, the present ter- 
minus here of the Pneumatic Dispatch, Descending two or three steps, 
we are in the interior, and find a sraall cast iron tunnel, with arched top 
and nearly flat bottom, carrying a pair of rails, one at either lower angle, 
and about two feet nine inches high, by nearly the same greatest width, 
passing out through the wall at one side. The rails, which are on the floor 
level, cross it, and at the opposite wall appear to run into a coiTesponding 
tunnel ; this is, however, only a cul de sac of a few feet in length, and its 
use is merely to afford an air buffer to the mail-bag carriages when arriv- 
ing hack here from Eversholt street office, should their velocity bo such 
as to require it, which is seldom the case. 

In the middle of the floor, upon the rails between these two tunnel- 
mouths, we observe two or three iron four-wheeled wacons, formed in the 
shape of hollow, cradle-like boxes of considerable capacity, which conform 
externally to the general form of the tunnel-tubes thoy are to pass through, 
but have an absolute clearance all round, of more than an inch between 
their sides and those of the tubes. The tunnel-tubes are of cast iron 
ill ordinary lengths, put together with leaded spigot and faucet joints, 
like common street mains. They pass beneath tlie yards of the station, 
and the streets, etc., having gradients nowhere quite level, and varying 
fi-oin one in one hundred to as much as one in eighty. These compre- 
hend three important curves, two reverse to each other at Euston station, 
of 110 feet radius each, and one at the Post-Office at the remote cud, of 
only forty feet radius. This was a local necessity, hut has given an occa- 
sion of pfoving the flexibility with which these arrangements can adapt 
themselves to the sharp turns that must be encountei-ed by any subways 
that conform to the streets of cities, and especially of old ones- 

At Eversholt street terminal thei'e is no apparatus of any sort, except 
that in a small building, obliged by local circumstances to be underground, 
there is found the open end of the tunnel tube, a paii- of rails coming out 
of it across a small floor, and a buffer tube opposite, as already desoiflied. 

The whole of the apparatus by which these caiTiages that are standing 
in the middle before us are transmitted hence to the Post-Office, and brought 
back thence again to where they stand, whether full or empty, is here in the 
building at Euston in which we stand. Of what does it consist ? Turning 
our backs to the carnages we see a large, flat, round-topped casing, made 
of boiler plate, about twenty-two and one half feet wide by about four feet 
thick, at about four feet above the ground level. We observe that both 
sides of the casing are traversed by a strong wrought iron shaft, resting on 
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plummer-blocks and cast iron framing, upon the front of which we recog- 
nize the stirring name of the matere, James Watt & Co., Soho. 

Tliis casing is that of the Pneumatic Ejector. This is the instrument 
by -ffhich air is put in motioo either to propel the carriages forward from 
Euston, by blowing wind into the tunnel behind tliem, or e converso, by 
which they are drawn back from Eversholt street terminal, by producing 
a partial vacuum in the tunnel, into which the atmosphere at tne remote 
end entering, drives the carriages on before it. The Pneumatic Ejector is 
« very peculiar form of centrifugal machine, the invention of Mr, I^mmell, 
capable of performing all the functions, in the expulsion or exhaustion of 
air, to which the ordinary and well-known forms of revolving fan for pro- 
ducing blast are applicable, but with immense advantages in principle over 
those clumsy and noisy ins tniraents, the reality and economy of which have 
been now practically demonstrated. We shall return to it presently. Passing 
behind the large bulk of this casing with its air-wheel of twenty-one feet 
diameter inside, we tind a small high-pressure steam-engine, a single cylin- 
der of fifteen inches diameter and sixteen inches length of stroke, upon in- 
clined framing, and with its connecting-rod taking on to a crank-pin and 
crank, keyed directly on upon the end of the central shaft of the Pneuma- 
tic Ejector, 

Alongside the engine is the boiler, an ordinary cylindrical one, with 
internal fire, and giving steam at forty pounds pressure to the engine. 

This, with the aiTangementa for closing and opening the end of the tnn- 
nel here, after the dispatch, or on the arrival of the train of carriages, and 
those for enabling the ejector either to blow into, or draw out of, this end 
of the tunnel, constitute literally the whole apparatus — if we except the 
electric telegraph, by which communication between the tei-minals is kept 
lip ; and nothing gives to the mind of the practical en^neer a more certain 
assurance of the future achievements that await this mode of transport and 
locomotion than the absolute simplicity of its paits, the paucity of detail, 
and the silence with which it works when in action. 

A tr^n of mail-bags is about to he sent down to the Post-Oflice, and the 
train directly returned, and for our especial infoi-mation it is delayed a few 
moments, while, under the escort and with the ranning commentary of the 
inventor, we enter the casing of the pneumatic ejector by a door at one 
side, and make ourselves acquainted with its construction. 

Within the casing, and well balanced upon its centi-al shaft, which 
passes horizontally across from side to side, is a hollow circular disk of 
plate iron. The opposite sides of this disk are surfaces of revolution gen- 
erated by curves, which are nearly hyperbolas, Jiaving a common asymp- 
tote at the axis, and terminating at the periphery almost in tangents parallel 
to the plane of revolution. At either side of the casing, at its central part, 
there rises up a oast iron air-trunk, having a united transverse area more 
than equal that of the tunnel, and whose outer extremities when united can, 
by means of throttle-valves and branch pipes, be placed either in com- 
munication with the open air, or with the interior of the tunnel (at this 
end) only. These air-trunks terminate at either side of the revolving disk 
in circular mouths of about three feet in diameter, to which con-esponding 
mouths at the centre of the disk are adapted, and while the latter is free to 
revolve, are made air-tight at the circles of contact by means of an ordinary 
cup leather. The central shaft is fixed in the disk by radial rib featliers, 
and the curved sides of the disk are stifiened and connected by radial ribs. 
The width of the space at the periphery, between the sides or cheeks, is 
only about two inches. The property of the curve which determines the 
form is such that a ciixjuraferential section of the space between the cheeks 
is every distance from the centre the same, and equal to the area of the 
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central indraft apertures just described. When rotation ia giveu to the 
disk the whole plate of air ■within it is caused to revolve with it ; and as in 
other centrifugal machines, the air is thrown off or out, all around the peri- 
phery, ivith a velocity proportionate to the deviating force, and its place 
sapplied by other air drawn in at the central apertures round the shaft. 
The air delivered from the periphery is discharged into the casing, and 
from this, by arrangements of pipes and valves, it can be either bioton into 
the tunnel — along the lateral branch extending some distance from the 
cjectoi' — when the object is to propel the train before the wind, or the air 
being, in common language, sucked out of the tunnel, through the branch 
pipe, when the object is to draw the train back ; the wind Uius extracted 
13 blown off into the open air by a passage provided beneath the floor, and 
on a level with the bottom of the ejector casing. 

At the Euston entrance of the tunnel, after the train has been pushed 
into the interior, the end ia closed by a li^ht flap-door of plate iron. 

Th'b door is balanced and provided with detents, so aiTanged that it is 
o\ ened automatically by the retarning train about to debouch from the 
tunnel Ihe wheels in advance of the first carrige run over a pair of roU- 
c s si fhtly projecting above the level of the rails, and mounted on the 
ends of t \o long levers. The roller-ends of these levera are depi-essed by 
tl e ve ght of the carriage, and these act on the detents and release the 
baUi ee weights, which descend a few inches, and the door flies up and 
open an mstant or two before the train makes its exit. A large adjustable 
valve, placed on top of the tunnel, gives the means, with perfect ease and 
certainty, of checking the incoming velocity of the train, so that in almost 
every instance the carriages come to rest within four or five yards of the 
same spot, and of the mouth of the tunnel. 

Upon the occasion of our visit we saw a train run off to Eversholt street 
and return back in an interval of time that seemed incredibly short. The 
curve of forty feet radius obliges the reduction of speed a little at that point. 
Taking this into account, the actual working speed, through this bended 
and not fiivorably graded tube, is that of 520 yards in sixty-five seconds, or 
nearly sixteen and a half miles per hour. This is effected by a velocity of 
revolution of the ejector of about 100 to 110 per minute, which produces 
an atmospheric pressure of from three to four inches of water by the gauge, 
whether the air be moved in the one direction or the other, which is equiva- 
lent to about " a five-ounce gale," as the motive pressure is technically 
called by those in charge of the apparatus. 

At the present time, about fifteen mails per day are transmitted forward 
and backward over the whole distance — being the whole traflic that the 
London and Northwestern Kailway can supply to the District Post-oiBce 
at Eversholt street. 

From what has been stated as to the short time occupied in passing a 
train, it will be seen that the instrument is greatly more powerful than the 
<1emand here upon it, and that for a very large proportion of the whole 
time that steam has to be kept up during the day, the apparatus is actually 
idle, waiting for work ; but even under this disadvantage, the consumption 
of fuel {coke, and a little coal) per day of ten hours, including get'ing up 
steam, amounts to but twenty-ono bushels, and costs about six shillings, so 
that the charge for fuel is even now only about five-pence per double 
journey. 

Arrangements are now in progress, we are informed, for extending the 
communication from Euston to the General Post-Office, and to several other 
district stations, when it is expected that the apparatus will be constantly, 
or nearly so, at work, and thus the cost of the aerial haulage reduced to a 
minimum, which will then obviously be a very small one. 
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THE PNEUMATIC DISPATCH. 



PITEUMATIC DISPATCH RAILWAY. 

The works of the above lino between Holborn and Euston Statioa btb 
now completed, and the line ready for openin";. To test the working of 
the company's tube, on Tuesday last, a email goods-train was driven 
through from the Central Station in Holborn, passing beneath Holborn, 
New Oxforn street, Tottenham Court road, Hampstead road, and Drum- 
mond street, on to the Euston Station, a distance of about two miles, 
having some sharp curves on approaching the North-Western Station. 
The tube is four feet six inches high, and about the same width, the rails 
being fixed in it for the carriage- wheels to run upon. At the Central Sta- 
tion, in Holborn, two tubes are cai-ried beneath the footway and ground- 
floor of the building ; one connecting Euston Station with the Central 
Station, and the other being intended to connect the latter with the Post- 
office in St. Mar tin's-le-G rand. This tube has only been carried to Holborn 
Hill. In the Holborn Station, the back poi'tion of the building is occupied 
by three boilers, each of which can be worked up to a pi-essure of 30 Iba, 
per square .nch. As a rule, only one boiler will be worked at a time, 
thongh all three can be used, if necessary. Between the boiler-room and 
the arrival and departure platform ia the engine-room, fitted with two 
twenty-four horse-power engines, which work the ehaft of the circular disk 
or fan, twenty-four feet in diameter. This, revolving rapidlv upon ita axis, 
having inclosed air-chambers, can be used either for propelling the laden 
trains forward by atmospheric pressure behind them, or for drawing them 
back through the tube by forming a partial vacuum before them. 

The trucks of goods, accompanied by one of the attendants, were blown 
through the tube to Euston in about five minutes, showing the ease with 
which a portion of the goods and parcels traffic of the metropolis will 
shortly be conducted. Wheatstone's telegraphic apparatus is used at the 
stations, and is found to act well. In the station there are two main lines 
of rails and three sidings, the distance between the rails being three feet 
eight and a half inches. There are also two traversing platforms for shift- 
ing the trucks from one part of the station to another. The Duke of Buck- 
ingham, the chairman, and some of the directors of the company, were 
blown from the Holborn Station, under the supervision of Mr. Rammell, 
the engineer, through the tube to Euston, the distance being accomplished 
in five minutes. 

OPENING OF THE EXTENSION OF THE PNEUMATIC DISPATCH IX LONDON. 



[Ftoin "Frant Leslie's Illustrated Newspaper." Feb. n. 1866.] 

The system of conveyance by atmospheric propulsion through a tube, 
which was lately exhibited in the grounds of the Crystal Palace, England, 
and had previously been tried on the short experimental line at Battersea, 
as well as in the neighborhood of the Euston Square Station, in Seymour 
street and Eversholt street, Camden Town, has now obtained an important 
practical extension by the opening of the line from Euston Square to Hol- 
born, a distance of one mile and three quarters, whence it will be continued 
another mile eastward to the General Post-Offioe, St. Martin' s-le-Grand. 
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rha premises, No. 245 Holborn, -which are the present terminus of the line, 
are well worthy of a visit of inspection. 

Entering from the level of the street, the visitor passes along a corridor 
thi'ough a doorway, and emerges upon, a gallery of considei'able size, from 
which he looks down on a brick floor, aupportinw lines of rails, much as he 
might do from a railway platform down on to the line, but from a greater 
elevation. Underneath the corridor by which he has just entered he sees 
some mechanical appliances, suggestive partly of an engine-room and partly 
of a pointsman's gallery outside a railway station; and below the level, 
ngain, on which the white-jacketed engineer in charge is standing, and 
supporting the platform on which both he and these mechanical appliances 
rest, are a couple of openings, looking like black, polished modern chim- 
ney-pieces -with the grates withdrawn. These are the mouths of the pneu- 
matic tubes, of which one communicates with the North-Western Railway ; 
the other, idle at present, will soon be drawing in and delivering mail-bags 
from and to the postal headquarters in London. The mouth of each tube 
is shut, when the tube is exhausted by air, by iron folding doors, which 
meet, not evenly, but at an angle projecting outward, so as to resist the 
atmospheric pressure from without. These doors are made to fly open on 
the approach of the train, the bolt which closes them being withdrawn by 
the action of a spring-lever, which underlies the rails, andgives way be- 
neath the weight of the train. The carriages are shaped like a capital D 
turned over on its straight side and mounted upon wheels. Each endof 
the carriage has a raised hood, or flange, shaped so as to correspond with 
the interior of the tube, the dimensions of which are four feet in height by 
four feet sis inches in width. Thetr ordinary freight is expected to be, in 
the first instance, letter-bags, then probably railway parcels, certain de- 
scriptions of market produce, and, ultimately, it may be, general mer- 
chandise. 

On the opening day the Duke of Buckingham, Chairman of the Pncu 
matic Dispatch Company, had invited a number of scientific gentlemen to 
inspect the apparatus. After the train had made some successful passages 
to and fro, several of the party expressed a strong desire to pass through 
the tube themselves. They were warned that the line was "not con- 
Btrueted with a view to passenger traffic," and that they might find the 
way " a little rough." The spirit of adventure, however, prompted them 
to take this strange journey, and each of the wagons had soon as many 
occupants as it could comfortably accommodate in the recumbent posture 
enforced by circumstances. Tarpaulin coverings were obtained for one or 
two of the carriages, but the greater number of the excursionists had to fit 
themselves in as best they could among the ba^s of shingle which made up 
the temporary loading, taking care to keep their heads well below the edge 
of the carriages. 

The air within the tube was by no means foul or disagreeable ; here and 
there a strong flavor of rust was encountered ; but this was explained by 
the fact that, as the tube had to be laid in lengths, through various soils, 
and encountered in the process a large share of unfavorable weather^ the 
corrosion on the surface of the iron could not be expected wholly to disap- 
pear until cleared away by the friction of constantly passing and repassing 
trains. 

On the an-ival of the excursionists at the upper or Euston Square ex- 
tremity of the line, they quitted their places for a few moments to inspect 
the smaller tube, which communicates with the Evei-sholt Street District 
Pos^Office, and then returned by the way they had come to Holborn. 

No doubt remained on the mind of any person who witnessed the open- 
ing trip as to the facilities which the system, if a sufficient number of sta- 
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tioiis can be incorporated with it, is calculated to afford, not only to tlie 
postal service, but to the requirements of the general public. The acheme 
of the company, who, it seems, possess under their act powera to lay down 
pnenniatie tubes at any points within the jurisdiction of the Metropolitan 
Board of Works, is to construct similar lines to that now opened between 
the ten district poatrofficea and the General Post-Office, and between the 
different railway termini and goods-depots in London, connecting with these 
lines the six principal London markets and other important points. 

For these purposes, it is calculated that some thirty-five miles of tuhing 
will be required. The company expect that great profits will eventually ac- 
crue to them from the carriage of goods. 



CHAPTER IIL 

THE EARLY ATMOSPHERIC PASSENGEK RAILWAYS OPENING! OF THE FIRST 

PNEUSfATIC PABSENGEE RAILWAY AT SYDENHAM IS 1S64 — GREAT SUC- 
CESS OP THE EOAB PARTICULARS CONCERNING THE TUNNEL HLOWISQ 

MACHINERY, AND PASSENGER CAR — INCLINES EASILY ASCENDED STEEPER 
THAN THOSE OF ANY OTHER RAILROADS. 

ATM O SPHERIC RAILWAYS. 

Exactly fifty-four years ago, a Mr. Medhurst proposed that a brick tun- 
nel -should be built and applied to the conveyance of passengers, at speeds 
never more than dreamt ot before. Within the brick tunnel a pair of rails 
were to be laid, and on these rails a suitable vehicle, very similar in its 
general arrangements to an ordinary railway carriage, was to travel. The 
cross section of the brick tube, as proposed, would have been egg-shaped, 
with the maximum width above. The rails would have rested on pi'ojec- 
tions springing from the side walls near the bottom. To the rear of the 
carriage, a piston, so to speak, formed of boards suitably framed together, 
would have been affixed. This piston would have nearly fitted the ttninel. 
Whether any expedients wei-e proposed by which the space between its 
edges and the britk-work could be made partially air-tight, we are not pre- 
pared to say. It is not likely that a scheme so perfect in principle as this 
was would be found wanting in detail. The carnage and piston thus pi-ovi- 
dod, and put in place within the tube, air was to be forced in behind by 
means of a large pumping apparatus, very similar, we believe, in gener^ 
desiarn, to the blowing engines at present used at our iron-works. 

The pressure of the air thus pumped in would, it was contended, prove 
sufficient to propel the carriage with its load of passengei-s at very high 

Medhurst lived before his time. The scheme never got beyond a model, 
fo:- obvious reasons. In the first place, the steam-engine was not yet per- 
fected, and the obtention of the necessary motive power for the blowing 
machinery was by no means easy. In the second place, people had a very 
great and perhaps natural antipathy to the idea of being placed within a 
tube, dark and cheerless, and blown to their destination ; and thus a really 
valuable invention fell to the ground. It is easy, however, to see that Med- 
hurst's was no ordinary mind. In this scheme we have the embodiment 
of nearly all that constitutes the modern railway ; the iron rails, the high 
speeds, the accommodation for passengers, have a great deal in common 
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with tlie present system of locomotion, and all this, be it ob=!erved, waa 
designed tweoty yeai-s before the Rainhill trials inaugurated tlie railway 
system. 

After Medhurst came Vallance and Knkns, who had no better success 
than Medhurst, and it remained for Messrs. Clegg and Samuda, years after- 
ward, to develop the system on a practical scale on the London and Croy- 
don, and Dalkey and Kingstown Railways, (See Figure 3.) 

Tho atmospheric principle as tried on these lines is now well known to 
be wholly unsuitable to the demands of an extensive traffic, and, as far as 
the country is concerned, the vacuum-tube and thepiston-carriage have 
been banished forever in favor of the locomotive. With the introduction, 
however, of the underground metropolitan railway system, the old scheme 
of Medhurst bids fair to be revived. Indeed, there is hardly roomto doubt 
that it is, of all others, tho most suitable for the exigencies of this species 
of traffic. In the pneumatic dispatch we have, on a small scale, alt that 
Medhurst proposed; and there can be no i-oom to doubt, from the success 
which has already attended upon the laboi-s of the company, known by the 
same name, that the system can be extended to the conveyance of passen- 
gera without any pi'actical difficulty whatever. 

During the last few months, too, Mr. Rammel, the inventor of the pneu- 
matic dispatch scheme, has been laboring at the Crystal Palace to provide 
a model line, the first on which regular passengere have been conveyed, 
■which would serve to brini; all these advantages fairly before the public. 
(See Figure 4.) The tube extends from the Sydenham entrance, to tho armoiy 
near Penge-gate, a distance of about i quarter of a mile, and it is, in fact, 
a simple brick tunnel, i ine leet hiffh and eight feet wide, a size that ren- 
dei-s it capable ol contaming an ordimiy Great Western Railway carriage. 
That actimlly woikmg in the tube it this moment is handsome and com- 
modious. The piston is rendered paitnlly air-tight by the use of a fringe 
of bristles extendmg neaily to the buck-work of the tunnel and its floor. 
A fan twenty feet in diameter is employed to exhaust or to force in air, 
and perhaps it is impossible to devise any other expedient so well calculat- 
ed to answer the required purpose. It must be remembered that either a 
Sleuum or a vacuum equivalent to five tenths of an inch of mercury is quite suf- 
cient to propel even a heavy train at a high speed on a moderately level 
line. In the present instance the motive power is supplied by an old loco- 
motive borrowed from one of the railway companies, which is temporarily 
mounted on brick-work. The tires have been removed from the driving- 
wheels, and these last put the fan in motion by straps. The line, we have 
said, is a quarter of a mile long ; a very small portion of it, if any, is level, 
but it has in it a gradient of one in fifteen, cm indine which no engineer 
would constrieci on aii ordinary railroad ; and as it is not a level line, so 
it is not a straight one ; for it \\as curves of orUy eigflt chains radius, which 
are shorter than those usually found in existing railways. The entire dis- 
tance, six hundred yards, is tmversed in about fifty seconds, with an atmos- 
pheric pressure of but two and a half ounces. The motion is of course easy 
and pleasant, and the ventilation ample, without being in any way excessive. 
All the mechanical arrangements are so simple and must be so obvious, we 
im;igine, that it is needless to dwell on them. We feel tolerably certain 
tliat the day is not very distant when metropolitan railway traffic can be 
condncted on this principle with so much success, as far aa popular liking 
goes, that the locomotive will be unknown on underground lines. 
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THE PNEUMATIC KAILTVAY IN THE GROUNDS OF THE CEYSTAI. TALACB, 
[Proio the Loofloo "IlLuatraled News," Sept. 10, ISM,] 

"We give an illustration of the Pneumatic Railway, wliich !iaa l>eeii put 
iu operation during the last two wecl?s, in tlie grounds of the Crys- 
tal Palace. It extends from the Sydenham entrance to the armory, near 
the Penge-gate, a distance of nearly six hundred yards, A brick-work tun- 
nel, about ten feet high by nine feet wide, and capable of admitting tlie 
largest carriages used on the Great Western Railway, has been laid with 
a single line of rails, fitted with opening and closing valves at each ex- 
ti-emity, and supplied with all other apparatus for propelling passenger 
trains on this principle — by a strong draught of air behind the train when it 
travels in one direction, and pumping away the air in front of it when it 
travels the other way. The motive power is supplied by this contrivance: 
at the departure station a large fan-wheel, with an iron disk, concave in 
Bnrface, and twenty-two feet in diameter, is made to revolve, by the aid of 
a small stationary engine, at such speed as may be required, the pressure 
of the air increasing, of course, accoi-ding to the rapidity of tlie revo- 
lutions, and thus generating the force necessary to send i/te heavy carriage 
up a 8te^)&r incline than is to be found upon any existing railway. The 
disk gyrates in an iron case resembling that of a huge paddle-wheel ; and 
from its broad periphery the particles of air stream off in strong currents. 
When driving the air into the upper end of the tunnel to propel the down- 
train, fresh quantities rush to the surface of the disk to supply the partial 
vacuum thus created; and on the other hand, when the disk is exhansting 
the air in the tunnel with the view of drawing back the up-traiu, the air 
rushes out in a perfect hurricane from the escape-valves of the disk case. 
When the down jonrney is to be performed, the breaks are taken ofl:'the 
wheels, and the carriage moves by its own momentum into the mouth of 
the tube, passing in its course over a deep air-well in the floor, covered 
with an iron grating. Up this opening a gust of wind is sent by the disk, 
■when a valve, formed by a pair of iron doors, hung like lock-gates, imme- 
diately closes firmly over the entrance of the timnel, confining the increas- 
ing atmospheric pressure between the valve and the rear of the carriage. 
The force being thus brought to bear upon the end of the train, the latter, 
shut up within the lube, glides smoothly along toward its destination, the 
revolving disk keeping up the motive power until it reaches the steep in- 
cline, whence its own momentum again suffices to carry it the rest of the 
distance. The return journey, on the contrary, is effected by the aid of the 
exhausting process. At a given signal the valve is opened, and the disk- 
wheel set to work in withdrawing the air from the tube. Near the npper 
end of the tube there is a large aperture, or side-vault, which forms the 
throat thivjugh which the air is exhaled, the iron doors at the npper tei"- 
minus still being kept shut. In a second or two the train posted at the 
lower tenninus, yielding to 'the exhausting process going on in its 
front, and urged by the ordinary pressure of the atmosphere from 
behind, moves off on its upward journey, and, rapidly ascending the 
incline, approaches the iron gates, which fly open to receive it, and it 
emerges at once into daylight. Instead of a train being used at Sydenham, 
there is one very long, roomy, and comfortable carriage, i-esembling an 
elongated omnibus, and capable of accommodating some thirty or thirty- 
five passengers. Passengers enter this carriage at each end, and the en- 
trances are closed with sliding glass doors. Fixed behind the carriage 
there is a framework of the same form, and nearly the same dimensions, as 
the sectional area of the tunnel, and attached to the outer edge of this frame 
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is a fringe of bristles forming a thick brusli. As the carriage moves along 
through the tunoel, the hrnsh comes into close contact with the arched 
biick-woi'lt, so as to prevent the escape of the air. With this elastic collar 
ronnd it, the carriage forms a close-fitting piston, against which the propul- 
sive force is directed. Although the curve in the tunnelis unusually shaip, 
being of eight chains radius, and the gi'adients are as high as one in fifteen, 
(those of Holborn Hill being only one in eighteen.) it is surprising that 
the motion is much steadier and pleasanter than ordinary railway traveling. 
The journey of sis hundred yards is performed either way in about sixty 
seconds, with an atmospheric pressure of only two onnces and a half to the 
square inch ; but a higher rate of speed, if desirable, can easily be obtained. 



CHAPTER IV. 

INCOEPOEATION OF THE WliiTEHALL PNElTMAnc PASSBNGRE RAILWAY — THE 
EAILWAT TO EXTEND FKOM CHAEISa CROSS UNDBS THE THAMES RIVER 
TO THE SOUTH- WESTERN RAILWAY — DE9CEIPTIOK OP THE UNDERGROUND 
TDNNEL — DETAILS AND VIEW OF ONE OF THE SUB-AQUEOUS PNEUMATIC 
TUBES — PECULIAR METHOD OF CONSTEUCnON AND LAYING OP THE TUBES 
— SECTIONAL VIEW OP THE THAMES EIVBB EJIBANKMBNT, SHOWING PAS- 
SAGE UNDER IT OP THE PNEUMATIC RAILWAY TUBE PNEUMATIC VS. LOCO- 
MOTIVE RAILWAYS — PNEUMATIC RAILWAYS IN SWITZERLAND. 

[From the Lonrton " Mechanics' M^a-^e," June X8, 1SB5,] 

WHITEHALL PSEUMATIC RAILWAY. 

When railways first began'to invade London, they were met on the 
threshold by the prohibitory injunction, " Thus far and no farther." Not a 
foot might they advance beyond the suburbs, be the necessity what it might. 
The great point was to compel all railway companies to keep their termini 
at a respectful distance from the metropolis proper. The citizens' territoi-y 
was to be sacredly protected against the intrusion of the iron horse, and 
the royal prophecy, that the map of London would one day be marked with 
railways as with a gridiron, was to have no fulfillment in fact. But matters 
have changed since those days, and there is now a growing conTiction that 
the metropolis must be provided with railway accommodation throughout 
its lenD;th and breadth. The establishment of one line led to the construc- 
tion ol a second and a third ; and for the birth of how many more during 
this session we may consider these responsible, we know not yet. But the 
construction and working of railways in the metropolis must be based upon 
principles differing widely in the main from those most familiar to us in 
other lines. Li London railways can not be otherwise than a nuisance if 
overhead, on the ground-level, or in open cutting. Under any of these con- 
ditions they are open to many objections, and are in fact inadmissible. 
Their proper and only place must, therefore, be in tunnels, out of sight and 
hearing. The general conditions of construction being determined, it re- 
mains to decide the method of working. Now, it is certain that tunnels 
can never have proper ventilation, or passengers pure air, so long as the 
generation of steam is proceeded with upon the line. The tire-box of the 
locomotive must be sacrificed to begin with. To do this it has been pro- 
posed to use an engine containing the necessary volume of water, heated 
sufficiently to produce tlie requisite quantity of steam to work, for a given 
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distaTice, without any eombiistioo or generation of gases in the tunnel. 
But the boiler has yet to be made by which this idea shall be effectuated. 
Even were this accomplished, there would etill be the highly objectionable 
waste steam blowing off into the atmosphere, satai-ating it with moisture, 
and condensing on the surface of the tunnel. But another engineer steps in, 
and recommends the waste steam to be blown into a cast iron pipe between 
the rails, and therein condensed. But while such plans are maturing, and 
pending the practical realization of these and similar ideas, let us see to 
what extent we can avail ourselves of other sources of power — how far we 
may travel independently of the dii-ect action of fire and water, under con- 
ditions where, as sources of motion, they are clearly inadmissible. 

It is an old notion, and by no means an erroneous one, that the power 
acquired by atmospheric pressure would realize greater safety, economy, 
and expedition than that obtained by the ordinary locomotive. The trial 
of the system of atmospheric propnlsion for fourteen years, on the line from 
Paris to St. Germain, bears witness to the absolute security attending its 
adoption. We have also had practical experience in this direction on some 
of our own lines. But the system has failed, and this has been due to the 
imperfect manner in which it has been carried out. Notwithstanding all 
that was done to develop the principle, it had to be abandoned, not from 
any inherent fault or fundamental error in the principle itseltj but because 
the details of its application were not sufficiently mastered to render it a 
practical success. To insure the effectual working of the atmospheric sys- 
tem, tunnels and a piston -carriage must be substituted for the old arrange- 
ment of tube and traveling -piston ; siich a system of working, for instance, 
as that in operation on the experimental line at the Crystal Palace. Here 
a power has been developed by which trains have ascended inclines inac- 
cessible to the ordinary locomotive. This result is obtained from the pneu- 
matic system which differs materially from the former atmospheric system. 
By the new method, the train is wholly within the tunnel or tube, by which 
arrangement all the difficulties attendant upon working the continuous valve 
are entirely overcome. Leakage is thereby avoided, and a considerable 
further advantage is obtained in working at reduced pressures, and with 
proportionate economy. 

With the old arrangement, a pressure ranging from one hundred and 
twenty to one hundred and sixty ounces per square inch was required to 
move the train, but under the new conditions a pressure of not more than 
three or four ounces per sqnare inch is all that is necessary. In the Crystal 
Palace tube, the train ia moved through a tunnel having an area of eighty 
or ninety square feet, at the rate of thirty or forty miles per hour, by a pres- 
sure of only two and a half ounces on the square inch. This jiropulsion is 
simply due to the pressure of the air behind the train, so that, in effect, the 
pneumatic system is but a modified application of the process of sailing to 
railway trains. The practical utility of this system has been proved, not 
only by the successful working of the trial passenger railway at Sydenham, 
but also by that of the Pneumatic Dispatch Comjjany. It is now to be 
further tested on a practical working scale, upon a railway about to be made 
from the Waterloo station across, or rather through, the bed of the Thames 
to Charing Cross. The bill for this line has not yet been obtained, it is true, 
but it has passed the House of Commons, and is unopposed in the Lords, 
so that for all practical ptirposes it may be acted upon as though it had re- 
ceived the royal assent. 

The importance of this system of working railways, and the novel posi- 
tion of the line, justify somewhat more than a passing glance at the engi- 
neering arrangements, which will be carried out under the direction of Mr. 
T. W. Rammell, engineer to the Pneumatic Dispatch Company, and with 
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whom Sir Charles Fox & Son are joint engineers. The new system affords 
great facility for communication under water. Taking advantage of this. 
It is proposed to lay a line of tube in the bed of the Thames, so as to unite 
the north and south sides of the river, between the two points embracing 
the important localities of the Charing Cross and the Soutb-Western Rail- 
way stations. According to the Parliamentary plans, the line will com- 
mence in Great Scotland Yard, where there will be an open station, the 
level of rails being here about sixteen feet below surface. It will be car- 
ried thence by a brickwork tunnel under the Thames embankment to the 
river, which at this point is about one thousand feet wide. Here the line 
will be continued by water-tight wrought iron tube, about eighteen feet in 
diameter, which will be made of three fourth inch plate, and girt at about 
every tliii-ty-six feet with a deep wrought iron rib, to which will be con- 
nected lighter longitudinal ribs, also of wrought iron. The tube will be 
further sun-ounded by light ribs of T or L iron, placed intermediately be- 
tween the larger encircling ribs, the whole forming a stiff network to 
strengthen and stay the tube. The onter surface of the tube will be coated 
to the thickness of eighteen inches with concrete, for the purpose of adding 
weight to the tube. By this plan it will be brought to about the specific 
gravity of the surrounding water, and the ironwork will also be protected. 
The bed of the river will be divided into four spans, of two hundred and 
fifty feet each, by means of three sunk cylinder piere ; there will also be two 
abatment piers. These piers will cariy the tube, which is about to be manufac- 
tnred in four lengths, of two hundred and fifty feet each, A perfectly prac- 
tical and satisfactory arrangement has been made for connecting the ends of 
the tubes, which will be tied down to the piers. Messrs. Samuda have 
undertaken the manufacture of the tube, and to Messrs. Braasey have been 
entrusted the laying and other incidental works. From the abutment pier 
on the Lambeth side the line will be continued in brickwork under College 
street and Vine street, to a station convenient for the York road and 
Waterloo station traffic. The gradients fall from either station to the cen- 
tre of the river, at which point the line is level for a shoit distance ; the 
steepest gradient will be about one in thirty. 

ft will be seen that the line is intended for local traffic only, and it is 
proposed, upon the success of the first section being established, to extend 
the line on the one' hand to the Tottenham Court road, and on the other to 
the Elephant and Castle. This will add ten-fold to the value of the line, 
by bringing it into close communication with the Metropolitan Under- 
ground Railway at one end, and the Metropolitan Extension of the London, 
Chatham, and Dover Railway at the other. The engine-house will adjoin 
the station at the Waterloo end, where will be placed the pumping-engine 
for woi-king the line. Although only one main tube is to be used, arrange- 
ments have been made by which three trains will be kept working at once. 

One will be at each station unloading or loading while the third is trav- 
ersing the line, the time of transit occupying only about a minute and a 
half. By means of two branch tubes from the main tube to the engine, 
trains will be driven by pressure to Whitehall, and drawn from thence by 
exhaustion. The carriages will, of coui-se, be properly lighted and comfort- 
ably fitted, similarly to those on the Metropolitan Railway. It is reckoned 
that about thirty trains per hour will be run, and, from calculations based 
upon well- ascertained data, there appears to be every probability that the 
undertaking will prove a commercial as well as an engineering success. 

It can not be questioned that the pneumatic system possesses many advan- 
tages over the locomotive system, which specially recommend its adoption 
on the Waterloo and Whitehall Railway. If this line proves a snceess, and 
at present there appears no reason why it should not, the system will. 
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doubtieas, veceive a veiy widely-extended applicalion. It presents c 
an] features, both in conBtruction and working, not obtainable by any other 
plan. The diameter of the pneumatic tube being less than that of a railwaj 
tunnel, the lines can bo constructed with greater expedition and at a less 
cost. The heavy expenses attending the acquirement of property are 
greatly reduced, if not entirely avoided. In the case of the Whitehall line 
the construction will not involve the demolition of a ainjjle dwelling-house, 
the entire line passing under streets and open spaces. The working of the 
eystem, too, is comparatively noiseless ; this, and the freedom from vibra- 
tion, recommend its use whei'e a locomotive line would be prohibited. The 
dead weight and encumbrance of the engine and tender are at once got rid 
of, and the service thus rendered more prompt and better adapted to the 
exigencies of a short local traflic. All the dangers attending the locomotive 
system, arising from breaking down, collision, or explosion, are necessarily 
absent; trains can neither leave the rails nor meet within the tube. Tlie 
system also complies with the conditions laid down as those under which 
alone tunnel lines ought to be worked. It ia unattended by tte objection- 
able compound of stifling and humid vapoi's which Mr. Fowler's best pre- 
cautions can not entirely prevent on the Metropolitan Railway, Not only 
is the generation of gases avoided, but the tunnel is completely ventilated 
by the continuous draught of air through it. The motive power being sta- 
tionary, the working expenses and cost of maintenance of the line will be 
very much less than under the ordinary system ; the wear and tear of roll- 
ing stock may likewise be reduced to a minimum. The facility with which 
steep gradients and sharp cnrves can be worked is evinced by the Crystal 
Palace tube, which is constructed with a gradient of 1 in 15, and curves of 
8 chains radius; on the Whitehall line the worst gradient is about 1 in 30. 
Such, then, are the leading advantages of the pneHmatic system, the work- 
ing of which is about to receive practical illustration in a position where 
there are donbtless thousands daily, who would much prefer being whisked 
across in a minnte and a half, for a penny or twopence— which we believe 
are the proposed fares — to making a long detour over either of the bridges. 
Deducting the halfpenny toll payable on Waterloo and Hnngerford bridges 
practically reduces the fares to a halfpenny and three halfpence respectively. 
Although the engineering details have been well digeatOT and worked out, 
and every care has been taken to perfect the arrangements, it may be found 
adnsable to vary or alter these as the work of practical construction pro- 
ceeds under these novel conditions. But the principle will remain the same, 
and to it we look with considerable hope for the future working of short 
lines for local traffic in the metropolis. 



THE PNEDMATIC DISPATCH — LOCOMOTW^K POWEE. 

CossiDEBABLB attention is now being paid to the best means of carrying 
on the enormous passenger and goods traffic of London. The conclusions 
almost universally arrived at are, that the great bulk of it must be done by 
pneumatic propulsion. Recent scientific experiments have demonstrated 
that the locomotive uses less than one tenth of its power in railways that 
have as frequent stopphiga as necessary in a city like London. It ia 
wasted in the friction caused by overcoming the inertia of starting the 
trains and getting up the speed, and then in stopping. A train_ ordi- 
narily, on a long Tine, can not get fairly up to its normal speed without 
running from a mile and a half to four miles, while in or under cities they 
must stop every third or half of a mile. In a very elaborate and interesting 
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fiaper, read before tie Society of Arts last week, it was demoi 
east stated, that in a locomotive power of twenty-two hundi 



iBtratcd, or at 
! power of twenty-two hundred horses, on 
city railways, the power actually used in propelling the train was only that 
of two hundred and fourteen horses. The paper was not on the subject of 
the pneumatic power, but on power generally for the purposes of city traffic. 
But the great loss of power attending the use of locomotives was illustrated 
in pneumatic propulsion. In the locomotive, the train is drawn by the fric- 
tion, or "bite," of the wheels of the engiue on the rails. But in the pnen- 
matio propulsion, where the air is the motor, it may be said, by a mytho- 
logical figure, that ^Eolus, the God of the Winds, draws the trains, or 
pushes them, by his ethereal breath, while on the wing, with no foothold oq 
the earth whatever, and none required. The Metropolitan (underground) 
Railway, from Paddington to the city — some three miles long — now carries 
aixty-four thousand passengers daily — a line about as long as from the South 
Ferry to Madison Square, up Broadway. The receipts of this short railway 
ai-e now £2600 ($13,000) weekly, or about £150,000— say $750,000, gold, 
annually. But tne traffic is not yet anywhere developed. The line stops 
at least a mile and a quarter from the Bank and Royal Exchange, and runs 
over a route that is neither a great thoronghfare nor that contains a largo 
resident population. A bill is coming before Parliament to make a line 
across the river — tunneling the Thames again — near the Houses of Parlia- 
ment, from the proximity of Charing Cross to the Waterloo Station — the 
terminus of the South- Western Eailway — running to Southampton. This is 
for a pneumatic line. At Liverpool they are agitating the tunneling of the 
Mersey. So, after an uninterrupted and prosperous reign of nearly forty 
years, that useful servant, the locomotive, or " steam-horse," stands some 
chance of being superseded by a more powerful motive monarch. It will 
not be the fii-st time that a reigning sovereign, on growing old, has had to 
givo way before a younger and more vigorous aspirant ana rival. Science 
will never be stopped in her onward progress, no matter what interests get 
crushed by her powerful wheels. 

THE SUB-AQUEOUS PTTEUMATIC DISPATCH — WHirEHALL PSEUMATIC RAILWAY. 

One of' the new passenger lines on the Pneumatic Dispatch plan, now 
being laid down in London, is to extend underneath the river Thames. The 
river is tp be passed by means of wrought iron tubes, thirteen feet in diam- 
eter, covered with brickwork, and made in sections of 221 feet each. The 
tubes are built upon stocks and launched like a ship, floated over the place 
where they are to rest and then submerged. We lierewith present an en- 
graving of one of these tubes, fi-om a photogi-aphic view, as it appeared a few 
weeks ago, except the brickwork, which had not then been put on. Through 
this tube any of the ordinary English railway cars can be driven by atmos- 
pheric pressure, Tha Scientific American ofPebi-uaiy 16tli, 1867, in an inte- 
resting article upon Bridges and Tunnels, thus speaks of the work above 
mentioned : 

"Some of the expedients proposed by English and American engineers for 
locating tubular tunnels under water may here be mentioned. The first in 

Eromiiience, at present, ia the plan adopted for sub-tubing the Thames in 
lOndon. The tube of tho Waterloo and Whitehall Pneumatic Railway is 
to be built in four sections or spans of 221 feet each, suppoi'ted not merely 
along the length of the tube in adredcjed channel, but also upon piers going 
down to the clay. The tubes, now in course of construction by Messi-s. 
Samuda, at the Isle of Dogs, are of three quarter inch iron, with three rings 
of enveloping brickwork bound by hoops of angle iron, and are to receive, 
after being laid, an internal lining of briekwoi'k, bringing their diameter to 
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twelve feet nine inches. The length of the tubes, inelading ehore ends, ivill 
be five eighths of a mile. The ends of each section are closed by bnlkheads, 
and when finished all will be floated down to Hungerford, and by a mode- 
rate admission of water will be eased down into exact position Id the trench 
and on the foundations prepared for them. The ends will be brought into 
connection as lowered, by means, we presnme, of guiding rods on the one 
entering corresponding holes on the other, and a close joint will be effected 
' by meana of an ingenious water-tight lock or stufiing-box, devised by Mr. 
Rammell.' From which language of our English authority on that point 
(Migineering) we imderstand that the ends are to interlock, with suitable 
packing, in some way that will result in a water-tight joint for parposes of 
construction. It is evident that a packed joint could be forced home, with- 
out any required power, by the simple exhaustion of air from the shoreward 
section, "Kie bulkheads can then be removed, and the joint secm-ed and 

Eaeked permanently, by means of inside flanges, ready bored with matched 
olt-holes. Indeed, supposing the nearer fl.ange to be inside the bulkhead, 
and the holes in the opposite flange to be threaded, the bolti might be 
inserted through without removing the bulkhead, if thought necessary ov 
more prudent. Then, cutting away the bulkhead, the annular space be- 
tween the flanges could be packed impenetrably, at leisure, or, if needful, in 
haste. 

"This is very likely the simplest and least expensiive mode of joining 
the tubes at moderate depths. Others, however, have been suggested, and 
we shall mention last a suggestion of much promise for sub-tubing the 
Straits of Dover. Such things have been proposed and discussed since as 
long ago as 1809. Half a century is not an excessive period to elapse be- 
tween the first suggestion of a great improvement and the first serious 
attempt to realize it. One of the best plans offered in the past was to build 
a wooden coffer-dam for a section of the work, by one of the variety of 
methods in use ; commencing at the shore, and having either excavated and 
lined with masonry a tunnelin the river bed, or laid a tube of wrought or 
cast iron, or wood, and fully imbedded it in loose rock and earth, then 
cross the dam with a bulkhead, or new end near the tennination of the fin- 
ished work, and thence — removing the portion now done with — extend the 
dam forward to inclose a new section of the work to be done. This, being 
substantially a well-tried system, and affording clear space and leisure for 
the most thorough foundations, superstructure, and leveling, will commend 
itself to careful consideration ; especially if the danger of forming a bar in 
the harbor shoald compel the constructor to sink his work wholly beneath 
the bed of the river." 



PNEUMATIC VEEStrS LOCOMOTIVE E4ILWAYS. 

The accomplishment of the longest distance in the shortest time is the 
great mechanical problem of the present age, which theoretically aims at 
the virtual annihilation of time and space, whether relating to the transit 
of words, materials, or individuals. With respect to the firet of these, the 
electric telegraph has not only theoretically, but we may even say praoti- 
oally, accomplished the solution of the problem. The steps made toward 
accelerating the transit of the second and third are measured by the aver- 
age maximum speed attainable on our railways by the goods and passen- 
ger trains. For some years back there has literally been no progress made 
on our railways. By progress we do not mean the mere extension of the 
railwary system, or the multiplication of lines over the kingdom, and, in fact. 
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over tlie whole world in general, but that increase of speed which we are 
now entitled to expect, should have taken place since the introduction ot 
railways, but which certainly has not. When Stephenson, in the fii-st com- 
petitive trial of locomotives, can-ied off the prize of £500 with the " Eouket," 
he drove it for a portion of the way at the rate of twenty-five miles an 
hour ; and every railway traveler is well aware that the ordinary passenger 
trains do not even reach this. 

It is evident, with respect to the speed attainable on our railways, that 
we now, and for some time past, have reached a climax, and are precisely 
in the same comparative position as the old mail coaches, when tbey 
reached a speed of about eight or nine miles an hoar. There they stopped, 
and there they would have stopped until the end of time. So it is with 
our railways. A certain speed has been reached — say, a maximum of fifty 
miles an hour and no more. Nor will a higlier velocitj; be obtained on our 
present lines, or on any others constructed in a similar manner, and on 
what now seems to be the orthodox principle, which entails the adoption 
of sharp curves and steep inclines as an indispensable accompaniment of 
railway eonstrnction. It is not that the necessary motive power could not 
be obtained, for, leaving out of consideration the enormous expenditure 
and the questionable nature of the advantages attendant on a large increase 
of locomotive power, any degree of speed might be produced, but the man- 
ner in which our lines are constructed does not admit of more than a eei'- 
tain speed consistent with safety. That speed has been already attained, 
and it is in vain to suppose that a higher one can be reached on any line 
constructed on the present system. If, then, the locomotive principle is to 
be adhered to in our future i-ailways, the roads themselves must be altered 
before that degree of speed is attainable which will, before long, be de- 
manded by the exigencies of modern advancement. It is worthy of remark 
that when railways superseded the mail coaches, the first operation neces- 
sary, before the improved method of locomotion could be introduced, was 
the alteration of the road on which the locomotion waste be conducted. We 
do not at present propose to enter on a subject so vast and comprehensive 
as the alteration of our present railways, in order to afford the desired ve- 
locity. There is another principle, namely, the pneumatic, which, althongh 
only on its trial, gives fair promise of supplying the above desideratum. 
The experiments made last year at the Crystal Palace have demonstrated, 
beyond a doubt, that it is possible, in an engineering point of view, to ap- 
ply the piinciple to passenger traffic. Nor will the cost be found to be so 
excessive as ia generally imagined. The first item, and often the most se- 
rious in the construction of a railway, is the purchase of the land. This 
item is reduced to a minimum in a railway on the above principle, firstly, 
because it is a continuous tunnel or tube, (although necessarily underground,) 
and, secondly, because it admits of very steep inclines, which would liave 
the effect of reducing the cuttings and embankments to very insignificant 
dimensions, and cause the line to approximate more to a auiface line. It 
is not at first apparent why the pneumatic admits of curves which could 
not obtain on tne locomotive lines, for the resistance to be overcome is 
the same. It is because, on the latter principle, the whole motive power is 
directly affected by the eonstrnction of the road, whereas on the former it 
is altogether independent of it. A locomotive consumes a large amount ot 
its power in moving itself^ the expenditure of which increases rapidly in pro- 
portion to the gradients and curves. Leaving out of consideration the dif- 
ference in expense between stationary and locomotive engines, the adoption 
of the former will yet considerably reduce the cost of the permanent way. 
It is asserted by the manager of iron-works that every additional order 
they receive for rails is for a heavier description than the preceding ones. 
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Rails of 80 lbs. and 90 lbs. to the yard are the only weights which will stand 
the terrifiu pounding of the driving-wheels of an express engine, wliile 
others of 50 lbs. and 60 lbs. would bo sufficiently heavy for the traffic of car- 
riages and wagons alone, and last very much longer. 

In comparing the first cost of the two principles, we have thas at the 
outset a direct saving, in favor of the pneumatic, respecting the impor- 
tant items of land, eavth-work, rolling-stock, and permanent way, items 
which are common to botli. Against thia, however, must be set the cost 
of the peculiar construction of tne pneumatic railway, of which the heaviest 
portion is the tunnel or tube in which the carriages are conveyed. On the 
supposition that the tube would be made of brickwork, the cost woold not 
exceed that of those portions of the metropolitan line which are continuous 
tunnels. It is probable that it would fall within this amount, as, in conse- 
quence of the locomotive being dispensed with, less headway would suffice, 
and thus the sectional area of the whole tunnel would be reduced, and a 
corresponding saving effected in the quantity of material employed. In the 
experimental trial at the Crystal Palace, quoted above, a neadway at the 
crown of the tunnel of ten feet allowed the largest carriages on the Great 
Western line to pass. The least headway allowed on the South -Eastern Rail- 
way, from level of rails to soffit of crown of any arch, ia thirteen feet six 
inches, or about one third more. On the other hand, it is questionable 
whether an iron cylindrical tube would not form the best inclosing medium. 
It would possess decided advantages when the line crossed a river, suppos- 
ing circumstances did not pei-mit of its passing nnder the sui-face of the 
water, for, being made additionally strong, it would serve the purpose of a 
bridge, not only in this particular instance, but wherever any intervening 
space is required to be spanned. There ia no necessity for the tube being 
continually underground, as might be supposed, judging from the short 
pieces of line constructed. In fact, it would be impossible that it should 
be so in applying the principle to railways in general. The most advan- 
tageous cross-section of road would probably be a cutting Just deep enough 
to cover the tube all over, and so protect it from the influences of the 
weather. We have before stated that, in consequence of the motive 
power on the pneumatic principle being unaffected by the resistances of the 
i-oad, it will be able to afford a velocity gi-eater than our present railroads 
can give. It must not, however, be inferred from this, that steep inclines 
and sharp curves are of no consequence on a pneumatic railway ; for, no 
matter what the motive power may be, they virtually put a limit, and a 
most effectual one, to the speed which may be ultimately acquired. Thia 
principle will soon be applied to a passenger line, the construction of the 
Waterloo and Whitehall Railway having been recently commenced. The 
promoters, however, should bear in mind that, unless the new railway gives 
the public something which the present ones do not, there is no valid reason 
for supposing that, when the novelty has onee worn of^ it will have any 
advantage over those now in existence. Next to a lower fare li-om one 
place to another, there is nothing the public appreciate more than being 
able to ti'ave! by the quickest way, and, m truth, tne quickest way, although 
it may in some cases be the dearest, provided the difference be not too 
great, pays the best in the long run. Many a railway has been irre- 
mediably spoilt, and the dividends reduced almost to nil, by too great a 
parsimony in the first cost. It is considered by some a clever piece of 
financial policy to keep the first cost low by introducing heavy gradients 
to tighten the expense of deep cuttings and embankments, and sharp curves 
to avoid the purchase of houses and other property. When, however, the 
profits of the line are swallowed up by the expenses attending the working of 
these inclines and curves, and the coat for additional repairs of the rolling 
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Stock and permanent way, the error becomes apparent, and the fallacy oi 
such parsimonio 113 calculations but. too evident. In the construction of a 
railway,- like every thing else, the best way ia the cheapest in the end, and 
it is to be hoped that the promoters of the pneumatic passenger railway 
will have a due regard to tnis fact when laying out their first line, and not 
ultimately ineapa<fltate themselves from developing a high velocity by any 
inherent fault in the construction of their roads, which is unfortunately the 
case with nearly all our present lines. 

[From the "SclfiDtiBc Ameriqan." June W, 1661.] 



PNEUMATIC RAILWAYS I 

M. C. Bergebon , Director of the Western Swiss Railways, has obtained 
a concession from the Canton de Vaud to connect the railway station and 
the Place St. Fran9ois, at Lausanne, Switzerland, by means of a pneumatic 
railway. 

The same engineer has Lately presented to the British Association at 
■Nottingham the plans for a pneumatic railroad over the Alps, by the Sini- 
plon Pass, commencing in the Saltine Valley on the Swiss aide, and the 
Diveria Valley on the Italian side. The distance is sixteen miles. M. 
Bergeron estimates the total expense at $4,000,000. The incline on the 
Italian side would be 1 in 14 ; on the Swiss side, 1 in 6^. He proposes a 
tube large enough to receive carriages of the size of an ordinary omnibaS. 
The highest point to be reached ia 6000 feet above the level of the sea. The 
tube ia to be cut in the form of a gallery in the side of the precipices, the 
debris being allowed to fall into the toiTcnt below. The air current is to 
be produced by means of water-wheels, for which the streams furnish an 
abundant power. This is by far the cheapest plan yet presented for effect- 
ing the passage of the Alps by railroad. Its economy is principally due to 
the small area of the proposed tunnel. The working expenses would be 
very light. 



CHAPTER V. 

THE PNEUMATIC DISPATCH IN THE UNITED STATES — PUEI.IC TRTAL OF THE" 
FIRST PNEUMATIC RAILWAY AT THE AMERICAN INSTITUTE — MANY THOU- 
SANDS OF PASSENGEK9 CAKKIED— PARTICULARS OF THE CONSTRUCTION- 
FIRST PUBLIC EXHIBITION OP THE PNEUMATIC POSTAL DISPATCII^SUCCBSa 
OF THE AMERICAN IMPROVEMENTS FOR COLLECTING THE MAILS — PROPOSED 
PNEUMATIC RAILWAYS — HEATING AND VENTILATING THE CARS — ELEVATED 
PNEUMATIC RAILWAYS — DETAILS FOR TOE COLLECTION AND DELIVERY OF 
THE MAILS WITH GREAT EXPEDI..ION BY MEANS OF THE PNEUMATIC SYS- 
TEM. 

[Prom Ibe " New-York Times," SBplember Ifl, 136T.] 
THE PNEUMATIC RAILWAY AT THE AMERICAN INSTITUTE. 

It woald be indeed surprising if the inventive genius of this country 
had continued to sleep while the progressive labors above detailed were 
going on in England. The matter of underground railroads has been 
twice before the Legislature of this State, and last year two bills were pre- 
sented, asking for the right to form a company, and the necessary charter 
to enable it to run pneumatic tubes for mail-dispatching purposes through 
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this city. Tliese bills, like many others, died a premature death in Albany, 
but with them did not die all hope in a successful future for the Pneuma- 
tists— if we may coin a short name for them for convenience' sake.- Char- 
tera were obtained in Massachusetts, Connecticut, New-Jersey, and Penu- 
pylTania, and it is understood that two bills for New-York will be again 
presented, with best guarantees of success, at the next session of the Legis- 
lature. In the meantime our spirited neighbor, Mr, Alfred E. Beacb, of 
the Scientifie American, is the first in the field with his demonstration of 
the practicability of pneumatic passenger locomotion, made on an actual 
working scale. The splendid example of a pneumatic railroad now erected 
at the American Institute Fair, and whicli will be in operation to-day, ia 
the project of that gentleman, and it is not too much to expect that thia 
enterprise will be duly appreciated, and in time rewarded. 

In the construction of this great working model there are some peculiar 
features which will call for explanation as we proceed in the description of 
the construction as a whole. Besides the great tube for experimental pas- 
senger conveyance, there is a full-sized model of a Pneumatic Dispatch 
iviti noticeable improvements, which we shall also have to notice in this 
article. 

The tube of the passenger railway at the Fair ia suspended along the 
wall, and runs from gallery to gallery, a distance of one hundred and seven 
feet. It is six feet in diameter and is constructed of wood. The shell is 
bnt one aud a half inches thick, yet it is claimed to be capable of immense 
resistance. Thia peculiarity is obtained by a novel process patented some 
time since by J. K. Mayo, The inch and a half in thickness is made up of 
fifteen layers, or lamina, of veneer, laid upon each other transversely and 
spirally, and joined together by cement. The grain of the woods thus 
crossed and reerossed gives a structure of remarkable strength and power 
of resistance to either blow or pressure. Tlie carriage for passenger con- 
veyance ia long enough to seat on either side, like the ordinary street-car, 
ten peraons. It is open at the top and sides, the latter rising sufficiently 
high only to protect the passengers' backs from friction against the sides 
of the tube. The door is placed in the centre of the 0-shaped end which 
forms the valve or piston wlien the door is closed. The wheels of the car, 
four in number, rest ou rails laid along the bottom of the tube, and project 
through the bottom a few inches only, being all that is necessary. The 
wheel attachments, and, with this exception, the wheels themselves, are im- 
mediately beneath the seats. This permits full use of the space within the 
tube, so that the carnage is jast'as fi-ee from touching the bottom as the 
sides. The motive power, placed at the northern end of the tube, consists 
of a great fan, ten feet in diameter, inclosed in a wooden chamber which 
forma one end of the tube, Tliis fan is unlike any yet iised. It is, in fact, 
11 screw propeller with eight blades, so constructed that the pitcJi of tlie 
blades is not more than twelve inches. This fim is driven by an engine 
frfiaced near by, and will make, if necessary, two hundred revolutions per 
minute. Turning in one direction it produces a vacuum by exhausting the 
jur from the tube and throwing it off through apertures in the chamber, 
thus drawing the ear at the other end rapidly toward it. When its motion 
is reversed, the opposite result is of course produced ; the volume of air 
then taken fi'om the surrounding ^.tmosphere is poured in a resistless stream 
against the piston or flange of the car, which flies before it back to its 
starting place. 



;dbyGOOgIC 



THE PNEUM 



Mr. Alfred E. Beach also exhibits at the Fair a section of a postal dis- 
patch through which a track for the conveyance of mail-matter is drawn 
or propelled'in the same manner as ahove explained. A smaller fan is nsed 
for this tube. The tiibe itself is square, as ai-e the tracks which pass 
through it. In connection with this apparatus is an ingenious automa^ 
tic arrangement sliowing how mail-matter, received at difierent post-office 
depots along the route, may be kept eepai-ato and so delivered, and in like 
manner can a correct delivery at each station of out-going mails be effected. 
This is possibly the most interesting feature of this most attractive exhibi- 
tion. (See Fig. 8.) The lamp-post rising from the middle of the tube re- 
presents a street depository, having in its base a pair of rotary letter-boxes. 
Every time the ear passes the letter-boxes one of these is turned, and its 
contents drop into the passing car ; when the ear returns the other box is 
operated and its contents collected in like manner, _ Thus, the ear when 
passing np-town collects all letters destined in that direction, having been 
dropped into the receiver of the lamp-post ; returning, the down-town let- 
ters are collected from their particular box, into which tbey have been 
dropped advisedly from above. 

FEOJECTS. 

On the success of these practical tests, under the auspices of the Ameri- 
can Institute, no doubt will depend in a measure wlietber we shall have any 
immediate realization of the several projects in view, including not only 
the establishment of passenger traffic and the transportation of mail-mat- 
ter, but the soareely less gigantic one of snb-tubin^ the North and East 
rivers, and thus uniting Jersey City and Brooklyn with New-York, 

■ It is estimated that the actual expense of laying down pneumatic pas- 
senger tubes under the streets of the city in the best manner with iron 
tubing, including the running stock and engines, would not exceed $100 
per running foot, or $500,000 per mile, being mtieb below the estimated 
cost of an undev-groand steam-car railroad. The pneumatic plan wonld, 
doubtless, require a smaller tube than .iny other form, and, consequently, 
less excavation would be required ; and, since by actual expei'ience it is 
shown that it can describe the sharpest curve, the route would not be diffi- 
cult of selection. The suspension of the tube at the fair illustrates the 
practicability of an elevated road, and suggests that the tube might be rea- 
dily placed on posts or on brackets projecting from the houses passing be- 
tween-the blocks, or even running over the house-tops. 

The estimated cost of laying down the pneumatic passenger railroad 
tube under the East River is |200 per running foot. Estimating the dis- 
tance at three thousand feet, this would give an outlay of $600,000, As- 
suming this to be correct, the contrast between this sum and the $7,000,000 
which the great snspension bridge is to cost is startling. For the larger 
sum it is claimed that a dozen or more iinenmatic tubescould be laid down, 
affording ample trans-river accommodation at every important point on 
■ either liver, connecting all the great leading thoroughfares of the sister cities. 

It is further estimated that passengers by a through city tube could be 
carried from the City Hall to Madison Square in five minntes, to Central 
Park in eight minntes, to Harlem and Manhattan ville in fourteen minutes, 
to Washington Heights in twenty minutes, and by sub-river to Jersey City 
or Hoboken in five minntes, and to the City Hall^ Brooklyn, in two min- 
utes. And that this, if ever accomplished — which is by no means improba- 
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bio — ought to be done at rates of oonve'yance far below those now charfjed 
for most uncomfortable transportation, it is only fair to conclude from the 
com.paratively limited oatlay of construction anticipated. 

The projected Pneumatic Postal Dispatch is of a very important and 
compreliensiye character. It is proposed to carry a pneumatic tube of 
about two or three feet in diameter from the Post-Office up Broadway to 
^Forty-second street, with branches at Twenty-seventh street to the Har- 
lem and New-Haven railroads, and a branch at Thirtieth street to the Hud- 
son River Railroad. A tube is also to girdle the city, passing through 
South and Washington streets, so as to touch all the ferries and such land- 
ings where mails arrive and depart, bringing tliese points into immediate 
communication with the General Post-Olfice. Tubes are also to extend 
through Chatham street, Bowery, and Third avenue, also along Broad, 
Pearl, Canal, Gi-and, Bleecker, and Fourteenth streets, and wherever the 
public requirements may need ; all the sub-post-oflices, of course, being 
connected with the General Post-Office. Further, it is proposed to extend 
the postal tube under the East River, or over the suspension bridge, if 
constructed, to Brooklyn, and through the principal streets of that city ; 
also nnder the North River to Jersey City, where it will connect with the 
Pneumatic Dispatch Company of New-Jersey, to whom, as before stated, 
a charter has already been gi'anted. By this company it is proposed to 
extend their lines as soon as possible to the neai'est important cities, pro- 
bably Newark and Elizabeth. By means of snch a network, no doubt the 
mails of the suburbs and suburban cities would be delivered at headquar- 
ters with great rapidity. The postal cars, it is stated, could be run at the 
rate of thirty miles per hour, including all delavs at intermediate stations. 
Thus, letters might be sent np-town as high as f'orty-second street, and re- 
plies received, almost with the speed of telegraphic messages. The advan- 
tages to business men could not be over-estimated, assuming the successful 
operation of such a pi'oject At the present lime we know that letters in 
many eases must be deposited ten or twelve hours up-town prior to the 
mail-closing hour down-town, so as to secure transmission by that mall. 
Letters for the early mails must be deposited on the night before, or they 
lail to go, and to send a letter up-town and expect an answer on the same 
day would be to hope against hope. In this connection it is only necessary 
to say that, in whatever respect a pneumatic dispatch would be of value as 
a mail-bearer, it would also be valuable as a bearer of packages, and not 
Ity any means its least important business would be the delivery of news- 
papers at the various depots for the sale of that most valued necessity and 
luxury juncto in uno. 

Leaving to the imaginations of our accomplished readers the pleasant 
labor of converting, wiu» all the material here afforded them, our confused 
and crowded city, with its no less crowded water boundaries, into a terres- 
trial paradise, where easy locomotion on land, on water, beneath them both, 
or in the air, can he enjoyed at will, wc close this article, hoping, with 
them, that out of this gi-eat field of promise we may some day soon pluck 
flowers of comfort. 



TOE PNEUMATIC UISPATCII. 

Wk illustrate from the American Institute Exhibition, at Armory Hall, 
Fourteenth street, the Pneumatic Railway, and the Postal Dispatch, both of 
which have been erected by Mr. Alfred E. Beacb, of the Scientific. American. 
The first consists of a mammoth tube extending across the building fi-om gal- 
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lery to gallery, supported midway by iron loops pendent fi'om the roof. The 
tube has iiiside a track, npon which mns a light, open car, carrying a dozen 
or more passengers, and making regular trips every two minutes. The tube 
is lighted by glass windows in the roof The motive power is an jEolor, 
or blowing- wheel, having the form of a screw propeller, placed at one end 
of the tube. Its revolution ia one direction sucks the air, and with it the 
car, into the tube. The reversal of the screw drives the air tack against 
the car and pushes it out. One end of the car is provided with a disk, or head, 
which fits the tube like a piston and against which the air pi-esses. 

The diBtinguishing charaotei-istic of the pneum.atic system is, that the 
ear is propelled by the wind. The car moves with a velocity proportionate 
to the wmd-current produced by the blowing-wheel. Actual experiment 
proves that there is no diificulty in driving the car at the rate of one hun- 
dred miles an hour. 

The pneumatic system appears to be admirably adapted to the purposes 
of rapid city transit, since tlie ventilation is perfect, and the fi'eedom from 
all jarring and dust is complete. Mr. Beach is indefatigahly laboring to 
accomplish its introduction here, and it is to be hoped that his efforts will 
me.et with due encoui-agenient and reward. About seventy-five thousand 
passengers have so far enjoyed the atmospheric ride, and it is expected that 
raoi-e than one hundred thousand will have passed through the tube before 
the close of the exhibition, about November 1st. As soon as the proper 
legislative authority can be obtained, it is proposed to lay down tubes under 
the principal streets and under the adjacent rivers, when, it is stated, 
passengers will be carried from the City Hall, New- York, to Madison Square 
m five minutes. Central Park in eight minutes, Harlem and Manhattanville 
in fom'teen minutes, Washington Heights in twenty minutes, Jersey City 
or Hoboken in five minutes. City Hail, Brooklyn, in three minutes. 



TUE POSTAL PNEUMATIC DISPATCH. 

:i of the Postal Dispatch (Fig. 8) shows that the letters 
deposited in the lamp-post boxes fall into the rotary letter-boxes at its base. 
One of the boxes i-eceives the up-town lettei-s, the other those for down- 
town. Beneath the boxes, constantly running back and forth in a pneuma- 
tic tube, is the Postal Car — a box on wlieels — which, as it moves along, 
touches and turns one of the boxes, so that its contents fall into the ear; 
on the return movement of the car the otlier box is tamed, and its contents 
oolleoted into the oar. Such, in brief, is the operation of the proposed Pos- 
tal Pneumatic Dispatch, The model actually at work in the Fair makes 
four collections of the letters every minute, or two hundred and forty col- 
lections an hour. 

The Postal Pneumatic Dispatch is also the invention of Mr. Alfred E, 
Beach, and is now for the first time brought to the notice of the public. For 
the purpose of better illustration, our artist has shown the tube, with its car 
and letter-boxes, in the relative positions they are intended to occupy in 
connection with the sidewalk. It is proposed to lay down these postal 
tubes thi-ough all tlie principal streets of the city, and to have the Postal 
Cars ply through them, by atmospheric pressure, as often as once in ten 
minutes. The method of propulsion is the same as that for the passenger 
car. By means of this ingenious arrangement, all letters or packages "de- 
posited in any of the receiving lamp-post boxes belo^ Forty-second street, 
may be conveyed to the General Post-Ofiioe, or to any intermediate station, in 
' ' * Welcome! — right welcome !^ay we, to the Postal Pneumatic 
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TilE PNEUMATIC DISPATCIT. 



The most novel and attractive featui-e of tliG exhibition is by general 
consent conceded to be tlie Pneumatic Eailivay, erected by Mr. A. E. Beach, 
of the Seientijic American, and evei'y one visiting tlie Fair seems to con- 
nider himself specially called upon to visit, and, after actual experience, to 
pronounce hia verdict upon this mode of traveling. 

It is an interesting sight to stand at the mouth of the great tube and 
observe the arrival and departure of the car with its loads of passengers. 
The car fits the tube like a piston, and travels both ways with the utmost 
regularity and steadiness. Nothing can be more gentle and pleasant than 
the start and stoppage ; no jerking or wrenching of any kind is observable, 
and although the car is not provii&d with springs, it rides along very easily. 
The tube is one hundred and seven feet in length, six feet in diameter, and 
is composed of fifteen layers of veneers, laid, and cemented in alternate 
spirals, forming a total thickness of an inch and a quai'ter. This peculiar 
construction gives great strength and rigidity. The car cames twelve 
jiiisaengei-s, and its body is rounded on the same curve as the tube. Indeed, 
the body was made of a section of the tube cut in halves and the ends 
nnited, forming a long open cvjidle without roof, with seats on each side, 
presenting the appearance of an omnibus sleigh. The wheels project thi-ee 
inches through the shell of the body, turn in boxes arranged under the 
Beati, and run on a small track laid through the tube. One end of the car 
is provided with a disk or head which fits the tube and forms a traveling 
piston. There is a door in the disk, also ventilating valves ; the lights and 
w aier-gauges are also arranged upon the disk. The disk pi-esonts a supei-fi- 
oiai area of twenty-eight feet, against which the atmospheric pressure acts 
10 propel the car. 

The JEolor or blowing-wheel is made in the form of a screw propeller. 
It is ten feet in diameter, made of wood, has eight blades, and revolves 
at the mouth of the tube opposite to that at which the car enters. When 
the screw turns in one direction it sucks the air tlirough the tube and the 
oar is drawn in. The car as it passes along moves a lever which gives a 
signal, and by the time the car arrives near ihe screw the latter is reversed, 
whichforcesablast of air into the tube and drives the ear back. The^olor 
13 capable of producing a far greater pressure than can be safely used upon 
the car in so short a length of tube. 

There are two of the Colors at the Exhibition. One of them works 
the Pneumatic Railway, the other, of smaller size, the Postal Pneumatic 
Dispatch. Both are driven by one of Root's little trunk-engines, diminu- 
tive in size but exceedingly compact, runs beautifully, and gives out abun- 
dant power. 

TSe visitors at the Exhibition manifest a lively interest in the Pneuma- 
tic Railway, and all seek for the ride. To be carried along by the air pres- 
sure is an entirely new sensation. More than twenty-five thousand persons 
have ah-eady been safely carried, much to their enjoyment and satisfaction. 
Mr. John D. Gilbert is the conductor and accompanies evsiy train. It is 
probable that a pneumatic railway of considerable length for regular traffic 
will soon be laid down near New- York, under the auspices of the Pneuma- 
tic Dispatch Company of New-Jersey, of which Mr, Beach has lately been 
elected President. Great credit is due to the Holske Machine Company, 
who were the builders of the Pneumatic Railway and the Pneumatic Pos- 
tal Dispatch as presented at the Exhibition, The whole work, tubes, care, 
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blowing screws and all, were constrneted by them in the short space of six 
weeks. Considering that every thing was of a novel and experimental 
character, this was making good time. The work was conducted under 
the inunediate personal superintendence of Mr. W. F. Holske, who is one 
of our most reliable, experienced, and energetic mechanical constructors. 

[Prom the " New-York Tribune," Sept. ST, 1867,] 
THE PNEUMATIC PASSENGER T 

The Exhibition of the American Institute iias at this time almost 
reached its culminating point. Nearly all the departments ai-e perfect, and 
the efforts of the Board of Managers are beginnmg to show their fruits in 
the splendid display which is now offered to the public. Upward of 100,000 
visitors must have attended the fair up to the pi-esent time, and the interest 
manifested in its many interesting and instructive features are on the in- 
crease daily. One of the principal features of the Exhibition — and, indeed, 
one which has occasioned a vast amount of interest — is the Pueumatie Rail- 
way, a model of which has for some time been in the course of erection and 
completion on the east side of the building ; and the importance of this 
invention, together with the well-founded professions of its projectors and 
promoters in this country, demand a brief historical and descriptive sketch. 
The first attempt to use atmospheric pressure, as a locomotive power, was 
made in 1810, by Herr Medhurst, a Danish engineer, who, it is said, then 

f rejected a theory for carrying mail-matter through a pipe, and thus distri- 
uting it over a lai^e city, or through a populous province. In 1824 an 
Englishman, named Vallance, exhibited plans for a Pnemnatic Dispatch, 
and also for a railway carrying passengers on the same principle; but it 
was not till the year 1832 tnat plans were so matured that the public were 
interested in their favor. The pneumatic principle was thoroughly can- 
vassed in England from that time until 1838, when patents were granted to 
Messrs. Clegg & Samuda, upon models which wei-e considered practicable 
by some capitalists. 

The first railway constructed on this principle was an experiment, two 
miles in length, from Dalkey to Kingstown, in Ireland, near Dublin, An- 
other, near Croydon, England, over six miles in length, followed ; and this 
was succeeded in 1845 by one in France, between St. Germain and Nauti- 
enes, near Paris, a distance of two miles. The main difficulties in these 
experiments were those attending nearly all embiyo schemes of this sort — 
heavy expenses in working — and they were conducted with varying success. 
The longest lived of these experiments was that in Ireland, which passed 
away five or six years ago, being supplanted by a better undei-stood loco- 
motion by steam. The principle in use in this experiment was very different 
from the one at present in vogue, where the cars pass through the tube. In 
the former case the tube lay between the rails and below the cars, which 
wore connected with the interior of the tube by iron rods passing from the 
bottom of the cars through an open slit to the tube below. Tliis slit was 
closed as fast as the rod cut its way through, by self closing flanges, which 
were brought down more firmly as the vacuum was produced Inside the 
tube. The tube was closed at each end, where the engines and aii^pumps 
were situated, by valves of peculiar construction, which allowed the sliding 
rod to pass in and out freely and smoothly, without letting in the air, {See 
Fig. 3.) But it was found that the air could not be kept sufficiently confined 
within the tube by this method, and the experiment was gradually aban- 



;dbyGOOgIC 



THE PNEUMATIC DISPATCH, 43 

But CDough had been demonstrated by the above-mentioned attempts 
to prove that the principle of pneumatic locomotion was feasible, and the 
matter obtained the study of both inventors and capitalists. England 
has been foremost in demonstrating the practicability of the pnenmatie 
principle to the worid at large. In 1861 the Pneumatic Dispatch Company 
was formed in London. The first expeiiment was made in Battevsea Fields, 
on the south side of the Thames, in the south-west suburbs. An iron tube, 
a quarter of a mile long and made of iron, was laid along the river bank, 
and mail-bags, parcels, and even workmen, were carried through at a great 
rate of speed. 

In 1864 a tube of similar construction, 600 yards long, for the carriage 
of passengers, was built in the grounds of the Crystal Palace at Sydenham, 
and thousands of passengers were carried through this in a long, roomy oar, 
by a curi'ent of air generated by an immense fan, and again drawn back by 
a vacuum created by the same instrument. (See Fig, 4,) This journey of 
600 yards was performed, either way, in fifty seconds, with an atmospheric 
pr^sure of only two and a half ounces to the square inch. These success- 
mi experiments have been productive of fruitful results. The extensive 
pneumatic dispatch line which was opened last year from Euston Square to 
Holborn (two miles) has been Buccessful, and has since been extended to 
the General Post-Offiee, another mile eastward. 

But the greatest enterprise which has yet been established on this plan 
is the Waterloo and Whitehall Pneumatic Railway, which proposes to con- 
nect the two sections of the metropolis of the world by a tunnel under the 
Thames, on the pneumatic tubular system. The river will be crossed by 
four lengths — each 221 feet — of wrought iron tubing, 13 feet in diameter, 
covered with brickwork. The length of the tubes, including the shore ends, 
■will be five eighths of a mile. The first of these lengths will soon be com- 
pleted, when it will be floated from the workshops of the contractors 
(Messrs. Samuda, of the Isle of Dogs) down the Thames to the place of 
submereion. If this great enterprise should be feirly accomplished, the 
sab-tuhing of the Straits of Dover, forming a railway between England and 
the Continent, may be considered as a feasible scheme. (See Fig. 5.) 

We come to a more intimate interest when we consider the model of the 
pneumatic railway now on exhibition at the American Institute Fair. 
Chartei-8 for the building of such railways have been granted by the Legis- 
latures of Massachusetts, Connecticut, Kew-Jersey, and Pennsylvania, and 
it is understood that two bills will again be presented to the next session 
of the Legislature of this State, the matter of underground railways having 
already been placed befoi-e that body more than onc«. 

The handsome specimen of a pneumatic railway now erected near the 
east wall of the American Institute Exhibition is the project of Mr. Alfred 
E. Beach, of the Scimtifie American. 

The tube of the passenger railway at the Exhibition runs fi-om gallery 
to gallery, and is 107 feet in length. It is six feet long, and is constructed 
of wood, the shell being composed of fifteen layers of broad hoops, joined 
together by cement, the whole being only 1 J inches thick, and capable of 
great resistance. The carriage for passenger conveyance is open at the top 
and sides, the latter rising sufficiently high to protect the passengers' backs 
from rubbing agiunst the sides of the tube, the whole having a capacity to 
seat ten persons on either side. The door is placed in the centre of the 0- 
shaped end, which forms the valve or piston when the door is closed. The 
four wheels of the car rest on rails laid along the bottom of the tube, and 
project through the bottom a few inches only. The carriage is just as free 
from the bottom as from the sides of the tubes. (See Fig. 1.) 

The motive power, which is placed at the northern end of the tube, con- 
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sists of a fan ten feet in diameter, which is, indeed, a screw-propeller, with 
eight blades, so constructed that the pitch of the blades is not more tlian 
twelve inches. This fan, driven by an engine almost immediately nndei'- 
neath, can make 200 revolutions per minute. Tuminw in one direction, it 
produces a vacuum by exhausting the air from the tube, and throwing it 
off through apertures in the chamber, thus drawing, or rather suckhig, the 
ear at the other end rapidly toward it. Of course, the motion, when re- 
versed, produces the opposite result, the volume of air then taken from the 
auiTounding atmosphere being poured in a i-esistless stream against the pis- 
ton or flange of the car, which immediately rushes back to its starting 
place. 

Mr. Alfred Beach also exhibits at the Fair a section of a postal dispatch, 
through which a truck for the conveyance of mail-matter is drawn or pro- 
pelled in the same manner explained. The tube itself is square, as are the 
trucks which pass thixiugh it. In connection with the apparatus is an inge- 
nious automatic arrangement, showing how mail-matter, received at diffe- 
rent postal depots along the route, may be kept separate and so delivered, 
and, in like manner, a correct deliveiy effected at each station of outgoing 
mails. The lamp-post, coatainin" the letter-box above, rises from the mid- 
dle of the tube, and every time the subteri'anean truck passes undei-neath 
the contents of the letter-box are made to drop into it, while, in passin" in 
another direction, the contents of another box, designed for a different des- 
tination, are collected in the same manner. Thus the car, when passing 
up-town, collects letters destined for that direction, (having been dropped 
into the lamp-post receiver above,) and on its down-town trip also collects 
all the matter gathered in the other box. (See Fig. 8.) 

The institutors of several gigantic projects will probably await with 
interest and anxiety the public verdict in respect to the operations of their 
models now in progress at the Exhibition of the American Institute. These 
projected enterprises not onlyinchide the establishment of passenger traffic 
and tlie transportation of mail-matter throughout the American metropolis 
— and, indeed, over the whole country — but the more colossal one of sub- 
tubing the North and East rivers, and thus forming a connection (unex- 
ampled for both speed and comfoit) between Jersey City, Brooklyn, and 
New -York. 

The actual expense of laying down pneumatic tubes under the streets of 
the city, it is estimated, would not exceed $500,000 per mile, including the 
engines and running stock — much less' than the putting down of a subterra- 
nean steam-car road. The suspension of the model tiibe at the Exhibition 
also demonstrates the practicability of an elevated road, and suggests that 
the tube might be readily laid on posts, or brackets projecting from the 
houses, or even passing over the house-to(«. 

Two hundred doUara per foot is the estimated cost of a pneumatic tube 
under the East River, which, estimating the distance at 8000 feet, would 
require an outlay of $600,000. The projected suspension bridge over tho 
same stream is to cost $7,000,000, affording a startling contrast in price. It 
is further estimated that passengers, by a through city tube, could he car- 
ried from the City Hall to Madison Square in five minutes, to Central Park 
in eight minutes, to Harlem and Manhattanville in fourteen minutes, to 
Washington Heights in twenty minutes, and by sub-river to Jersey City or 
Hoboken in five minutes, and to the City Hall, Brooklyn, in two minutes, 
and at a price much less than that at present charged. 

The projected Pneumatic Postal Dispatch proposes a wide range of labor. 
It is proposed to carry a pneumatic tube of about two or three feet in di- 
ameter from the Post-Office up Broadway to Forty-second street, with 
branches at Twenty-seventh street,lo the Harlem and New-Haven railroads, 
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and a branch at Thiitieth street to the Hudson River Railroad. A tube is 
also to girdle the city, passing through South and Washington streets, so 
as to touch all the fen'ies and such landings where mails arrive and depait, 
bringing these points into immediate commanication with the General Post- 
Office. Tubes are also to extend through Chatham street, Bowery, and 
Third avenue; also along Broad, Pearl, Canal, Gi-and, Bleeeker, and Four- 
teenth streets, and wherever the public requirements may need them — all 
the sub-post-offices of course being connected with the General Post-Office. 
Further, it is proposed to extend the postal tube under the East River, or 
over the suspension bridge, if constructed, to Brooklyn, and thi-ough tho 
principal streets of that city, also under the North River to Jersey City, 
where it will connect with the Pneumatic Dispatch Company of New-Jer- 
sey, to whom, as before stated, a chaiter has ah-eady been gi-anted. By this 
company it is proposed to extend their line as soon as possible to the near- 
est important cities, probably Newark and Elizabeth. By means of such a 
network, no doubt, the mails of the suburbs and suburban cities would be 
delivered at headquarters with great rapidity. The postal ear, it is stated, 
could be_ run at the rate of thirty miles per hour, including all delays at 
intermediate stations. Tlius, letters might be sent up-town, as hiali as 
Forty-second street and replies received almost with the speed of tele- 
graphic messages. 



VARIOUS FACTS IN- EBGAKD TO TUB PNEUMATIC PASSENGER RAILWAY 

METHOD OF STOPPING AND STARTING THE TRAINS AT THE PASSENGER 
STATIONS — PLANS FOB AN F.LEVATED PNEUMATIC EAII.WAY — HEATING 
AND VENTILATION, 



_ In the construction of a pneumatic passenger railway it is a matter of 
prime importance, having in view the utmost economy of construction, to 
make the tube as small aa may be consistent with the safe, comfortable, 
and rapid transport of passengei's. The inquiry natui'ally arises. If the car 
closely fits the tube, how are the trains to be stopped at tlie way stations ? 




The method of stoppage, which is very simple, will be readily under- 
stood by a glance at Figure 9. A represents the platform of the station, 
BB the pneumatic tube, B' an enlargement of the tube, C the pneumatic 
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pEWsenger-car, standing at the platform, TT the track. The course of tho 
air-current by which the car is driven is indicated by the arrows. In con- 
sequence of the enlargement of the tube at and near the station, the on- 
ward passage of the air is permitted around one side of the car, while the 
latter is brought to a halt at the station by means of brakes. To start the 
ear, it is only necessary to release the brakes when the pressure of the air 
against therear of the car will carry it slowly forward into the neck of tho 
tube at XX, where the car will then receive the full force of the air-blast, 
and speed on its way to the next station with full velocity. 

HEATING AND VENTILATION OF PNEUMATIC CARS. 

No Stoves or fires will be carried upon pneumatic passenger-cars, bat 
they will be heated by means of hot water foot-cases, similar to those used 
upon the French railways. This is one of the safest and most comfortable 
methods of car-heating that has yet been introduced. 

As respects the ventilation of passenger-cars, the pneumatic system is 
the perfection of traveling. The driving-power is a column of moving 
fresh air, which is pressing against the sides and rear of the car, seeking 
everywhere to find entrance to the interior of the car. An abundance of 
ventilators ai-e provided, by which pure fresh air is at all times admitted, 
and perfect ventilation secured. No dust or cindera are encountered by 
the passenger, and he reaches his journey's end without injury to his ap- 
parel from these causes, and without having the complexion smutted with 
smoke. 

In summer the pneumatic railway will afford a cool and delightful re- 
fuge from burning heats, and the passenger will enjoy the luxury of reclin- 
ing at ease, to sleep or read, and, also, of being transported gently, at a 
high velocity. 

ELEVATED PNEUMATIC RAILWAY. 

In Figure 10 we have an illustration of tho pneumatic railway upon the 
elevated "plan, designed by Mr. A. E. Beach, 

The engraving shows, at the left, the arrangement of a light wooden 
pnenmatio tube, upon ornamental columns. 

At the right the tube is represented as resting upon brackets attached 
to the buildings. Another plan is to run the tubes over the tops of the 
houses ; and another is to extend them through tho existing vaults under 
the sidewalks of the principal streets. 

These plans possess the merit of cheapness in execution. They could be 
put in operation for a less expenditure than the street tunnels, would afford 
a moat rapid and reliable means of transit for passengers, and would pre- 
sent a less cumbersome appearance than the elevated railway bridge now 
erected on the west side of the city. 

[From the " Scleadflc AnwtlcBn," JannBry 5, 1667.] 
THE PNEUMATIC DISPATCH. 

The growth of the business and population of Ncw-Tork City is wonder- 
ful. Twenty years ago we numbered less than four hundred thousand in- 
habitants, while to-day wo have nearly one million, and if the same ratio 
of increase continues for twenty years longer, we shall then count three 
million. Already our streets, spacious, compared with many large cilies, 
are over-crowded; public conveyances impede each other, and can only 
travel at slow pace. The cari-ying traffic has become so enoi-mous, the 
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number of iiieD, horses, and ve3iicles so groat, that tliey frequently blockade 
the streets, move with diiBculty, and of necessity tlieir charges are high. 
It costs more to cany a barrel of flour one mile within the streets than to 
transport it hither from the mills, distant two hundred miles. 

The city postal service, excellent in some respects, fails to afford a tithe 
of the assistance it is capable of rendering In the transactions of ordinaiy 
business. No person expects promptness in the delivery of city parcels and 
letters; as for out-of-town mails, letters fail to go unless they reach the 
General Post-Office down-town from one to two hours prior to the depai'ture 
of the car or boat. 

The need of some method of relieving the sti-eets and affording to the 
public more abundant, qulckei', and cheaper means of local communication 
was never more pressingly felt than at present. 

We are glad to observe that a movement is being made which promises 
something pi-actical in respect to the faster conveyance of passengers. We 
uodei'stand that the Senate Committee of the Legislature has decided to 
report in favor of a tunnel passenger railroad, to extend from the southern 
extremity of the island, under Broadway, with branches under Third and 
Eighth avenues, to Harlem River, a distance of eleven miles. 

Of almost eqnal importance to the material prosperity and business con- 
venience of the city, is the introduction of an underground method for the 
safe, prompt, and economical conveyance of all kinds of freight, goods, par- 
cels, and the mails. 

To this service the Pneumatic Dispatch system is admii'ably adapted, and 
to some of its practical uses we propose now to direct the attention of our 
readers. The system of communication now generally known as the Pneu- 
matic Dispatch consists in the employment of a closed tube, through which 
air in driven or exhausted by means of steam-power and blowers of large 
dimensions. Cars or trucks, closely corresponding in form to the shape of 
the tube, are employed thereiu to carry freight, and these are sucked or 
blown along, from station to station, literally with the speed of the wind. 
The Pneumatic Dispatch is now employed in London with complete success. 
IJy it freight, mail-bags, etc., are transported with a velocity ot thirty miles 
an hour, up hill and down, around the sharpest curves, with great economy. 
A velocity of fifty or one hundred miles, or even more, per hour, may be 
obtained, if desired, by simply burning more coal and driving the blowing 
machinery faster. 

The Pneumatic Dispatch system is also well adapted to the propulsion 
of passenger-cars, and for city nse it is probably more economical and safer 
than any other known means. The superior economy of stationary engines 
for steady work is welt known. Between pneumatic trains there can be no 
collisions ; the same onrrent drives them all ; if one train stops on the track, 
no other can approach it ; no engineers and firemen are required on the ears ; 
no gas or smoke is evolved ; the tunnel and cars are constantlv supplied 
with moving fi-esh air; the cars run with peculiar steadiness, without any 
jerking at tlie start or stop. With an atmospheric pressure of only two and 
a half ounces to the square inch on the rear end of the car, a velocity of 
twenty-five miles an hour is obtained. The use of the pneumatic passenger 
cars in London established these facts long ago. 

We have selected for illustration, in connection with this subject, the ap- 
plication-of the Pneumatic Dispatch to the city postal service, from designs 
Dy Mr, A. E. Beach, of the Scientific American. 

The cngravinc herewith presented. Fig. 12, is an interior view of a sup- 
posed Pneumatic Dispatch station. Passing through the apartment is seen 
the main pneumatic tube, g, having side switch-tubes, h, through which the 
pneumatic cars enter- and leave the station. Each car, on emerging from 
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the Bwitcli-tube, is carried by its moineiitiim acvosa the floor into a short 
tube, A', which serves as an air cushion and i^ently arrests the ear. 

The automatic letter-distributing mechanism is seen iu front. The pack 
ages and letters destined for different city stations are placed by the atten- 
dant in the rotary letter and parcel boxes, ABC, which indicate the sta- 
tions to which the packages are to be conveyed and delivered. The pneu- 
matic car is divided into compartments corresponding respectively to the 
boxes, ABC, and when the car passes through the tube under these boxes, 
a pin, b, upon the car, strikes a projection, a, upon the blade of each rotary 
box, and causes it to turn upon its axis far enough to compel the contents 
of the box to fall into the car beneath. Each car is similarly operated by a 
separate pin, b, and thus the contents of the several boxes at the various 
stations on the route are successively transferred into their corresponding 
car compartments, without any stoppage of the car. When it is desired to 
send the cars through the tube without operating the boxes at the stations, 
it is only necessary to remove the pins, b. 

The delivery of the contents of the car at the appointed stations is accom- 
plished by opening the car bottom, each compartment bottom, /, being 
hinged for that puipose. On reaching station A, for example, the rod, e, 
which rests upon the car bottom and projects above the top of the car, will 
come in contact with an inclined lug, fastened in the roof of the tube, ff, 
which lug will depress the rod, e, and cause it to open the bottom of com- 
partment A, and the contents thereof will drop out, through an opening in 
the bottom of the tube, upon a table, or other receiver, within the station. 
A similar transfer takes place at each station from each cai- compartment 
corresponding to that station, without stoppage of the car. By this simple 
means, the collection, transportation, and delivery of letters and parcels may 
be automatically effected throughout the entire city, with extraordinary 
rapidity, safety, and economy. 

The delivery of the contents of a car upon the table of a station is illus- 
trated in the accompanying engraving. Fig, 13, where the main pneumatic 
tube passes through the basement. In the receiving office above is a series 
of slides or tubes, which communicate respectively with a series of rotary 
letter-boxes, A B C D E F, mounted upon the main tube below. These 
letter-boxes indicate so many stations to which letters ^re to be sent, and 
they are distributed by the attendant into the slides, A B C D E F, down 
which they fall into the letter-boxes, where they remain until a car comes 
along, which takes them out and carries them to their several destinations, 
iu the manner before described. 

Fig. 14 represents a lamp-post letter-box, and under its base are two 
rotary boxes, one for up-town letters, the other for down-town letters. The 
pneumatic cars are intended to pass under these lamp-post letter-boxes, to 
collect and carry the contents, as already described. 

By the use of the Pneumatic Dispatch letters and parcels may be col- 
lected, conveyed, and delivered from and between all stations and lamp- 
posts below Forty-second street and tlie Post-Office, Nassau and Liberty 
streets, in six minutes — distance three miles. Letters deposited in any pneu- 
matic post or station, in any part of the city, fifteen minutes before the de- 
parture of any mail, will be in time for such mail. Messages, letters, and 
parcels could be sent to any address, up or down town, and the answer 
returned, all ivithin an hour's time, or even less. 

Among the first results of the introduction of the Pneumatic Dispatch, 
in connection with the postal sei-vice, would be an enormous increase in the 
number of letters sent. It would soon become the great popular means of 
communication, a sort of Hermes, or winged messenger, employed by the 
gods, as we read in ancient mythology, but in these modern times transfer- 
red to the service of the sovereign people. 
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DISPATCH — TAKING T-ETTEES FROM THE LAMP-POST. 

[From Deigns by A. E. Beach.] 

Independent of the postal service, which of itself would brinw in an 
immense revenue, and soon repay the cost of construction, the additional 
existing bnaineaa which the Pneumatic Dispatch would command at once 
in the city of New-Tork, by its unapproachable cheapness and facility, is 
something remarkable. We have been at some pains to investigate the 
daily movement of packages and parcels through_ our streets, and the result, 
we think, will surprise those who are best acquainted with the business. 

There are two or three leading express companies which collect and 
distribute three or four thousand packages each per day ; each employing 
from fifty to a hundred horses, and as many men. But these mammoth 
establishments take up but a drop of the flood, comparatively. We have 
at least a dozen important express lines to the interior, constantly employ- 
ing in o'er streets an aggi-egate of nearly a thousand men and horses, in the 
collection and distribution of not less than fifteen thousand parcels of all 
sizes per day. But the city express system is entirely additional to this, 
and twice as large. All the o^^of-to■wn express matter is collected and 
distributed here by the companies without charge to their customers, and 
consequently pays no license fee to the city. But the number of licensed 
express wagons doing business for hire withm the city is over eleven hun- 
dred; and their daily parcels must exceed thirty thousand, if each wagon 
be allowed only thirty calls per day, which would barely support man and 
hoi-se. Again, this does not include the suburban express wagons, which 
are licensed in their respective localities, although their business is wholly 
to and from this city, and of which some two hundred and forty come over 
every day from the city of Brooklyn alone. Jersey City, Hoboken, Hud- 
son City, Weehairken, Newark, St'aten Island, Flushing, Astoria, Jamaica, 
Flatbush, and many other places, send in their full quota of daily express 
wagons ; so that five hundred suburban expresses, with their fifteen thou- 
■?and daily parcels, must be considered a very moderate estimate. 
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But all tliis is a sort of excveseenc*, the growth of a few recent years, 
upon the main body of our system of street transportation. The public 
eartraen number upward of seven thousand, with two hundred and seventy- 
five public porters. Of the private carts and wagons belonging to our 
wholesale merchants, manufacturers, and large retail houses, we can only 
make inadequate conjecture, bo as to be within bounds. Of our eight thou- 
sand wholesale merchants, at least one thousand have their own carts. The 
manufacturers, who, for the most part, can not dispense with private wagons, 
can not possibly have less than two thousand of these in motion. Here 
are ten thonsand vehicles in the wholesale way. Then we have seventeen 
thousand retailers and eleven thousand in mechanical trades. Of these, 
some three thousand gi-ocers, and two thousand butchers and bakers, must 
have, nearly all of them, wagons for the collection of their numerous daily 
supplies of goods or materials, as well as for distribution to their customers. 
Allow them four thousand wagons, and let the other twelve thousand re- 
tailers have one thousand more. Total of public and private business vehi- 
cles fifteen thousand, beside expresses. Give them a low average of thirty 
parcels per day — many of them cany hundreds — and we have a total move- 
ment of fonr hundred and fifty thousand parcels. To these add fifteen thou- 
sand out-of-town express parcels, fifteen thousand suburban, and thirty thou- 
sand city, and we have a total of five hundred and ten thousand per day. 

Half a million of parcels and packages alreadjr passing through our 
streets daily by horse-power — to which we might fairly add a hundred thou- 
sand more by hand — furnish the existing basis of business strictly legitimate 
for the Pneumatic Dispatch, and capable of being transacted by that agency 
at a decisive saving in cost. The latter fact wiU be apparent on a simple 
calculation. The cost of a horse in this city, well cared for, is found by 
accurate account to be about eixty-tive cents per day. The wages of em- 
ployees are about three dollars, and the earnings of cartmen five or six dol- 
lars, at the lowest Allow the men an average of four dollars, and let the 
wear of wagon and harness, with the expenses and wear of the horse, make 
up one dollar a day. Too little, every one Tvill say; but here are over 
seventeen thousand horses, as many wagons, and as many men, maintained at 
a minimum cost of eighty-five thousand dollars per day, which is an average 
cost of seventeen cents for every one of the half million parcels they ai-e 
supposed to carry. Of course the price paid, directly or indirectly, must be 
higher. Any one generally acquainted with such prices in the city wilt admit 
that twenty-five cents would be a medium estimate for the average. 

Reduce this price to an average of ten cents, which would be a lucrative 
rate for pneumatio transportation, and you have instantly the proper con- 
dition for doubling the business, which the quickness, certainty, and facility 
of the new method would soon double again. 

Again, as to capital : here are seventeen thousand horees, worth, on an 
average, three hundred dollars each, and as many wagons and carts, worth 
an average of two hundred dollars more; making a total capital of eight 
million five hundred thousand dollars invested in this business in the form 
of horses and vehicles alone — enough to extend the pneumatic system 
through every thoroughfare of the city twice or three times over. 
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CHAPTER VT. 



CONNECTION OF NEW-YOKK CITY, BROOKLYN, JERSEY CITY, AND 
STATEN ISLAND, BY MEANS OP THE PNEUMATIC ItAILWAY AND SUB- 
AQUEOUS TUNNELS — DESCKIPT'IOS OE TAEIOU8 SUB-AQUEOVS TUNNEIS 
NOW CONSTKUCTED AND PEOrOSED — BRIDGE TS. TUNNEL — DR SEN- 

DKINIER's TUNNEL HOlCOMls's PLAN EOB A EITEE-TUNNEL — DIKON'S 

METHOD OP CONSTEUCnNG KAILWAY-TUNNBLS — THE PNEUMATIC DIS- 
PATCH COMPANY OP CONNECTICUT. 



COMMUNICATION BETWEEN NEW-YORK, BROOKLYN, AND JERSEY CITY. 

We publish, in another column, accounts, fumiBhed by a correspondent, 
conceraing the construction of sub-aqueous tunnels, with a view of show- 
ing the feasibility of establishing this means of communication between 
New-York, Brooklyn, and Jersey City. Fi-oni these accounts, it wouM 
seem to be no very difficult or expensive work to connect these great cities 
by a single tunnel, which, although of small dimensions, would have an im- 
mense carrying capacity for passengers. Indeed, through the proposed 
eight-foot tunnel it is stated that twice as many passengers can be con- 
veyed as are now carried on all the combined Brooklyn ferries, and there 
woold never be any interruption of travel by suow, ice, fog, or collision. 
The proposed tunnel would be about the same in cross section as the Cro- 
ton aqueduct, which is 53j feet. This great tube is over forty miles long, 
and was built in five years' time, at an expense, including right of way, 
land, dams, bridges, reservoirs, and other large extraneous expenses, of 
about sixty dollare per running foot. The actual expense of constructing 
the tunnel proper did not probably exceed twenty dollars per running foot. 
We should be glad to receive infoimation upon this point. 

The area of the proposed sub-aqueous railroad tunnel, as described by 
our correspondent, is sufficient to take in cars of about the same interior 
accommodations as ordinary railway cars. 

It is well known that the beds of the North and East nvers are of such 
a nature as to present no serious obstacle to the laying down of tunnels. 
Undoubtedly, the quickest and best way would be to dredge a ditch deep 
enough to contain the eight-foot tube, and sink the same below the bed of 
the river ; the construction and laying being executed on the plans of Tre- 
vethick and other distinguished engineers. 

Between Brooklyn and New-York the subaqueous portion of the tun- 
nel needs to be only 2000 feet in length; and an enterprising corporation 
might readily put it down and have it in operation in six months' time. 

A tunnel could be laid down and put in operation four years in advance 
of this bridge, the constniction of both being commenced simultaneously. 
During these four ^ears the stockholders of the tunnel would probably re- 
ceive Back their capital two or three times over, in the shape of dividends. 

The biidge will cost fourteen times more than the tunnel. Conse- 
quently, in order to pay the same interest on its cost as the tunnel, the 
bridge must yield to its stockholders an income fourteen times greater than 
the tunnel. 
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SUB- AQUEOUS AND OTHEll TUNNELS. 



Editor Scibntific American : 

The return of the inclement season, when boats and vehicles are liable 
to be impeded by snow and ice, will probably lend interest to the conside- 
ration of additional methods of communication, especially between largo 
cities and their immediate suburbs. The subjoined history of various tun- 
nels and projects has been compiled with a view to call the public attention 
anew to the subject. 



Among the earliest of the projects for sub-aqueous tunnels were those 
introduced under the auspices of the Thames Archway Company, of Lon- 
don, in the beginning of the present century. This corporation, having 
obtained authority from Parliament, raised subscriptions to the amount of 
i£200,000, and prepared, in 1809, to construct a tunnel under the Thames 
river for carriages and foot-passengers. The charter prohibited them from 
obstructing navigation, and the company started with the idea of operat- 
ing wholly below the bed of the river. The firet business was to bore a 
pi-eliminary drift through the route of the proposed tunnel, in order to as- 
certain the exact nature of the soil and the difficulties, if any, that the 
builders would probably encounter. Kichard Ti'evethick was the engineer 
of this di-ift. A shaft of nine-inch brickwork was first sunk on the south 
bank of the Thames, to a depth of 76 feet below high-water mark, and the 
di-ift wfis then extended liorizontally toward the opposite bank of the 
river. The drift was a temporary tunnel, 5 feet high, 3 feet wide at the 
bottom, and 2 feet 6 inches at the top. It was lined with a frame of 3-inch 
planks. 

The drift was successfully prosecuted for a distance of 922 feet, which 
was further than the actual width of the river, the real width being 850 
feet at high water and 649 feet at low water. The drift wts pui-posely run 
out in various directions, diverging from the true line, in order to test the 
soil. At the extreme end of the drift, before it had quite reached the op- 
posite bank of the river, the engineer encountered a quicksand, and finally 
gave it as hia opinion that the construction of the proposed excavated tun- 
nel on that line was impracticable. He, however, suggested other plans 
for laying a tunnel which he considered entirely practicable. Other engi- 
neers were, however, of opinion that the original plan was practicable, 
notwithstanding the quicksand. The directors concluded that, in so novel 
and important an undertaking, it was desirable, before adopting any plan, 
to endeavor to avail themselves of the best which the engineering talent of 
the country could suggest. They accordingly caused advertisements to be 
published in the newspapei-s, offering a premium of £200 for the best plan 
of construction, and a further sum of £300 when such plan had been suc- 
cessfnlly completed. 

In response to this advertisement no less than fifty-four plans were sub- 
mitted, and were examined by two able scientific men, entirely disinter- 
ested — Dr. Hutton and Mr. William Jessop. Many of the plans had great 
merit, bat all were, for various reasons, rejected, except six ; and of these 
the examiners finally selected, as best of all, the joint project of Mr. 
Charles Wyatt and Mr. Hawkins. 

We propose now to give a brief outline showing the nature of each of 
these six projects, which, at that time, (1809,) attracted great attention. 
The plans were presented anonymously to the company, and we are there- 
fore unable to present the names of the projectors, except in some instances. 
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■la:^ fob a bkick tunnel. 



The tunnel to be of briek, a complete circle, 13 feet diameter, three 
bricks thick, having a can'iage-way, 1 feet 9 inches, between the curbs, a 
foot-way on one side, lamps the other. As this tunnel would be buoyant, 
the projector proposed to cover and ram it six feet below the bed of tho 
river, with clay. In laying down this tunnel, the projector proposed to 
form coffer-dams, of fifty feet length at a time, in the direction of the tun- 
nel, the walls of the dam being formed by driving down piles; the spaces 
between the piles to be filled with prisms of wood, and the whole carefnlly 
calked ; the bed of the river to be then excavated and a section of the tun- 
nel built. While this was going on, another section of dam to be put 
down. The piles to be sawed off even with the river-bed on completion of 
each section. 

PLAN FOB A CAST IKON TUNNEL 

This plan was by R. Trevethick, the distinguished engineer to whom is 
due the credit of the high-pressure steam-engine. This tunnel was to be 
12 feet in diameter, composed of cast iron slabs, each 6 feet long, joints to 
be calked. The method of laying down was to excavate tlie bed of the 
river from within a set of piles driven down within a movable coffer-dam. 
The movable dam or caisson to be 50 feet long, 18 feet wide, 40 feet deep, 
made of 12-inch square logs, fastened with trunnions and calked. The 
caisson to be provided with two watertight compartments, to float the 
whole machine. A sufficient weight of ballast to be used to sink the 
caisson when water is admitted to the compartments. The caisson being 
floated to the desired position, pings in the compartments are withdrawn, 
water is admitted, and the caisson sinks, and its bottom rests upon the bed 
of the river. Guiding frames are then arranged within the caisson, piles 
driven, a ditch or channel for the tunnel excavated, the tunnel-plates put 
together, and the excavated earth rammed down upon the tunnel even with 
the bed of the river, as fast as completed. When as much of the tunnel is 
complete as the length of the caisson permits, the latter is floated and 
moved one length ahead, the mouth of the tunnel being first stopped with 
clay and piles to prevent ingress of water. The water within the caisson is 
to be drawn off by boring an opening down into the existing drift, described 
in the first part of our subject. This plan for building a tunnel was highly 
commended for its ease of execution, simplicity, and cheapness. Bi'ick, if 
preferred, could be used instead of iron. 

PLAN FOE A TEMPOKAET CAST IRON, AND PEEMANENT BEICK, TUNNET,. 



The projector of this plar 
iron, to be laid in a ditch dredged ii 
tunnel was completed, he proposed to construct a brick tunnel by boring, the 
line to be deep enough to insure solid ground, below quicksands, etc. The 
iron tunnel he proposed to construct of separate cast plates, provided with 
flanges, and secured together with bolts. The laying of the tube was to be 
accomplished by means of capacious iron diving-bells, fitted with the means 
for convenient access of men and materials, air-pipes, etc., operated by 
steam-engines. It will be seen that the American patents granted for cast 
iron tunnels screwed together were anticipated in England more than fifty 
years ago. 

) STONE TITNKEL. 



This plan provided for the laying of a stone tunnel thirty feet in diam- 
eter, the edges of the stones to be tongued and grooved, and joined with 
water-proof cement. Tho stones to be carefully prepared before being 
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brought to t!ic river. Movable coflor-dains were to bo employed, within 
whieh a ditch was to be cKcavated and the tunnel constructed. The bot- 
tom edges of the dama were to be provided with a flexible curtain of tar- 
paulin, to prevent bottom leakage. The tunnel was to be two feet below 
the bed of^the river, covered with clay, well rammed. This plan is some- 
what similar to Trevethiek'e, before described. 

A TUNHEL OP BEICK OE OTilEE MATEKIAI,. 

This plan provides for a tunnel to be laid like the foregoing in a ditch 
to be opened bj means of a cofl'er-dam. The tube to be covered with earth 
after constraction, and rammed, bo that the bod of the river directly over 
the tunnel will not be elevated. The chief peculiarity waa in the construc- 
tion of the dam, which was to he ninety feet in diameter, made up of stave 
logs a foot square, tbe bottom ends of the logs to i-est on the bed of the 
river. Stability was to be given to the staves by means of internal hoops. 
After one section of the tunnel had been completed, the dam was to be taken 
apart, moved along, and erected for the building of a new section, 

PLAN FOK A WOODliS TUNNHL. 

Apparently the cheapest of any of the plans, and perhaps the most easily 
executed, was another of Trevethick's designs for a wooden tunnel, sixteen 
feet in diameter. The drift previously constructed by him was to be used 
for drainage of the wooden tunnel. 

" The cut across the Thames is tabe made beneath the water by a steam 
ballast-raising engine twenty-four feet deep below the bottom of the river, 
and wide enough to receive the wooden tunnel, and with its sides sloped in 
an angle of about 45°. This out is to be nearly horizontal at the middle of 
the river, but declining about sis inches toward the south, for delivering the 
water from the road down into the drift ; the remaining parts at each side 
are to be inclined one foot in fourteen, which is about the degree of inclina- 
tion of the bottom of Holbom Hill. 

"This slope will ascend to the surface at the south side about 100 feet 
south of the shaft, and at the north side about 150 feet north of Queen 
street, in the field adjoining to the Commercial Road ; making the total 
length of the tunnel about 2010 feet. 

"All the earth that is above low water mark may be removed with 
spades. 

" The wooden tunnel, for which this cut is to be prepared, is to be made 
of elm, in lengths of from 180 to 200 feet of six-ineh plank, placed two in 
thickness, or in two layers, laid so that the joints shall be covered by the 
planks in the other layer, fastened together with trennels, hooped outside 
with iron, calked, pitched, and made water-tight like a ship. ITie hooping 
to be put on in a spiral form, with the spirals two feet asunder. 

" The ends of each length of the tunnel are to be made to fit into each 
other, or to be put together with cast iron ferrules, of six feet long, similar 
to tbe joints of a flute. 

"Each of these wooden cylinders will weigh about 200 tons, and may be 
moved in water nearly as easily as a loaded barge. As many of these cylin- 
ders are to be prepared as will extend fi-om side to side of the river, above 
low water mark, when joined end to end, which will be about 13iO feet. 
From each end of the wooden tunnel to the entrances, the passage is to be 
left at intervals open to the surface, to admit light, and is to have both its 
sides and bottom constructed of brickwork eighteen inches thick. This 
part will extend about 670 feet, (at each aide,) and will complete the tunnel 
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from the anrfaee at one side of the river to that at the other. Staircases for 
descending into the tunnel are to be foi-med at each side ; the interval of 
the tnnnel between these, which will be about 876 feet, must be lighted 
by lamps always ; the remaining 464 feet (at each side) will receive daylight 
through apertures made like wells from the Burface, at intervals of about 
thirty feet from each other. 

"After the cut is excavated, piles are to be driven at its eastern side, abont 
sixty or seventy feet asunder, to guide the wooden tunnel into its place. 
Then the wooden cylinders, (which are intended to be made near the Sun-ey 
Docks,) being ready, are to be rolled into the docks fi-om the banks, and to 
be towed to the cut, a little before low water, when there is little or no 
tide, being previously loaded with rubbish sufficient to sink them, but kept 
buoyant by empty casks attached to them. Here they are to be placed 
across the river, resting against the piles above mentioned, their ends to be 
joined into each other and to be drawn tight together by a rope and chain, 
put through them from end to end. 

" At extreme low water the lashings or cords are to be slipped from the 
casks, and the cylinders are to be let to sink altogether to the bottom of the 
cut, which is to be then filled up with strong clay, well rammed down even 
with the bottom of the river. A hole is then to be bored into the bottom 
of the tunnel from the roof of the drift, (which is to be previously dug beneath 
the cut,) to let the water down from the tunnel to the well of the steam 
engines. 

" When the tunnel is drained, it will have a great tendency to float, but, 
having an average of eight feet of clay above its top, with the weight of 
the road inside, its buoyancy will be overbalanced. If, after a number of 
yeare, the wooden cylinders decay, they may be easily replaced by putting 
cast iron cylinders, one inch and a quarter thick, inside ; and if anydifficulty 
is found in letting down the whole of the cylinders at one time, they may bo 
put down separately, and afterward be joined together beneath the water. 

Cuttins from low water mark to tlie first light well at both adee, C90 feet long, 

80 feet wide at top, and 36 deep, about 45,000 tons, at 2s £4,500 

Catting from said light wells to each entrance, 640 feet long, aboot 30 feet wide, 

and 12 deep, estimated at 6500 tans, at Is. 6ii 487 

Wooden ttmnei, 1340 feet Jong, 16 feet diameter ftwn out to out, 1 foot thicfe, 

estimated 94,470 feet, of rough elm, or 3362 loads, at £7 per load 16,534 

Making, calking, and paving the tunnel, at £3 per load 4,734 

Hoop iron for ditto, half-Inch thick, and 3 inches wide, 150 tons, at £30 4,500 

Covering the tunnel with 60,000 tons of clay, at Is. per ton 3,000 

Piles and sundry other Umber for the works- SOO 

Brining and fixing the wooden tunnel in ila place, with ropes, anchors, boats. 

Keeping the engine at work one year, attendance, agency, etc, at £50 per week, 3,600 
Incidental charges, 10 per c«nt on tho whole amount 5,400 

Total £43,745" 

PLAN FOK A COMBINED WOOD, CEMENT, AND CAST IROX TUNSEL. 

This projector presented plans for f ur different sizes of tunnels, with 
variations of the form in each, from which the company was to choose. One 
plan was for a tunnel having a mean diameter of about 11 feet. The sides 
were to be on a curve of 12 feet diameter, the bottom on a curve of 10 feet, 
and the top 7 feet diameter. Another was to bo 16 feet in diameter, and 
another 9 feet, both having varying curves. Lastly, a plain tube of 9 feet 
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diameter was shown. The material and method of consti-uction wore the 
same for all. 

The body of each tunnel was to be composed of segmental pi atea of cast 
iron, with projecting flanges at their four edges, tarned outward, by which 
flanges the plates were to be fastened together with nuts and screws. 

Outside the cast iron tunnel tbas formed, a body of cement or hard- 
rammed clay, five or sis inches thick, was to be laid, and the ivhole was to 
be inclosed in a casino of wooden planks. 

The method of laymg was to excavate under the bed of the river. For 
this purpose, where there were quicksands, a shield was proposed, having 
a face of upright bars, forming a grating, with separations of an inch and a 
half. It was supposed that the sand in front of the shield could be picked 
down into the tnnnel through the bars, without danger to the workmen 
from too sudden an inflnx. 

PiAN FOR A WROUGHT IRON TUNNEL, STKEXGTIIENED 'VVITil CAST lEOX 
RIBS. 

This project was for a tunnel 27 feet in diameter. The cast iron ribs 
were to be one foot apart, three inches broad, and four and a half inches 
thick, scarfed at each end, the scarfs two feet long and oveilapping each 
Other, fastened with seven bolts passing through the scarfs and tlirough 
the wrought iron tunnel-plates. Each rib was to be composed of sixteen 
pieces. 

The wrought iron plates were to be rebated at the edges, two and a 
half feet long, the joints of one row to be opposite the middle of the plates 
next adjoining, 

PLANS FOB BOUItLl! TUNNELS IN BRICK, ALSO IN CAST IRON. 

These were projected by W. Murdoch, of Paisley. One plan was for a 
double tunnel in brick — that is to say, tunnels, one upon the other, of ellip- 
tical form, 11 inches thick. Another plan was for a two-story tunnel made 
of flanched plates of oast iron, secured together with bolts, the joints of the 
plates calked with lead. The division consisted of an iron floor, secured to 
the sides, which were straight, the bottom flat, and the roof arched. 
Another form for the division or floor consisted in having shelves cast on 
the sides of the iron plates, which supported a floor in the form of a bi-ick 
arch. 

Another plan was for two brick tunnels, side by side, the roof sup- 

Eorted centrally on arches. In a similar east iron tunnel the roof was to 
e centrally supported on pillars. Another plan was to make a single tun- 
nel for the greater part of the distance, with short double tunnels at inter- 
vals of 200 or 300 yai'ds, for the passage of teams 

PLAN FOR A SMALL BRICK TUNNEL, AND PECULIAR METHOD OF LAYING IT 
IX Tin; RIVER. 

We corae now to a novel plan for laying down a brick tunnel, which 
was proposed by Charles "Wyatt and John Isaac Hawkins. This plan at- 
tracted great attention, and seems to have been at one time the favorite 
choice of the Thames Archway Company. Some of the parties interested 
in the company went so far as to lay down an actual section of this tunnel 
in the Thames river, for the purpose of publicly demonstrating the practi- 
cability and cheapness of the plan. It is a tannel of about the same size as 
this that it is now proposed to bo laid under the river between New- York 
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and Brooklyn. We shall first describe the method, and then give some 
account of the laying of the experimental section : 

Width of the Thames river at high water 847 feet. 

Ditto at lowwatei- 649 feot. 

Greatest depth at high water 38 feet 7 inchea. 

Ditto at low water 16 feet inches. 

It is proposed to make a brick tunnel, of a cylindrical form, ten feet nine 
inches in diameter outside, and eight feet six inches inside, leaving thirteen 
and a half inches, or one brick and a half, for the thickness of the wall. 
The tunnel to be built in lengths of fifty feet each, and floated over the re- 
quired situation, where they are to be sunk into a trench prepared for their 
reception, and afterward covered over with earth even with the bottom of 
the river. 

The particulars of the operation are det^led as follows : 

1. In a dock communicating at pleasure with the liver, build a cylinder 
with bricks laid in Koman cement, fifty feet in length. 

2. Let the ends of the cylinder be formed into steps and other projec- 
tions, to keep it even with the other cylinders to which it is to be jomed. 

3. Close the opening at each end with a hemispherical wall, and in the 
upper part of the cylinder, about six or seven feet from one end, fix a cast 
iron tune, of six inches bore, having a conical plug ground into it. To the 
lower end of this tube screw or bolt another tube, eight feel three inches 
long, and on the upper end screw or bolt a pamp, of rather larger diameter, 
reaching at least forty-six feet perpendicularly above the cylinder. 

4. At six or seven feet from the other end of the cylinder, insert a piece of 
iron, into which serew a mast, standing parallel with, and reaching the same 
height as the pump, being also of the same diameter. Both these must be 
supported by braces, screwed into pieces of iron fixed in the brickwork. 
The axes of the pump, mast, and cylinder must be all in the same vertical 
plane. 

5. At the distance of twelve and a half feet from the ends, let into the 
upper part of the brickwork two iron hooks, strong enough to suspend, in 
water, the cylinder with its appendages. These hooks may be supported 
by iron hoops inclosing the cylinder. 

6. Fix a cock in one end of the cylinder, near the bottom, having a lever 
worked by a connecting-rod forty feet long, 

I. A man-hole, secured by a strong iron plate, should be left at the top 
of the cylinder, in case it may be found necessary to examine the inside. 

8. Put inside the cylinder, for ballast, paving stones enough to form a 
pavement five and a half feet wide, and a sufficient quantity of pig or other 
iron, to make it fioat with the masts upright. 

9. Admit water into the dock to float the cylinder; shift the ballast till 
it floats upright; secure the man-hole, and force the cylinder under water, 
where it ^ould be kept for some time. When the work proves to be water- 
tight, take down the pump and masts, with their braces, observing to mark 
them BO that they may be put up again in the same situations, 

la While the cylinder is under preparation, dig, in the deepest part of 
the river, and in the line where the tunnel is to be laid, a trench deep enough 
for the cylinder to lie in, with its upper part about sis feet below the bed 
of the river. 

II. Form a scafibld for letting down the cylinders, provide six bases of 
cast iron, having spikes at the under sides, somewhat like a haiTow, to keep 
them from sliding along the bed of the river ; each base having three sock- 
ets, to receive as many balls, armed with ferrules, into which common scaf- 
fold poles are fixed. 
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12. Lash together the three poles so that they stand perpendicular to the 
plane of the base. 

13. Fix, by means of the poles, three of the bases iq a line on each side, 
near the edge of the trench, sixteen feet apart. 

14. Lay, across a barge, a platform, containing two windlasses, of the 
doable-barreled kind, twenty-five feet asunder, each ten feet long ; the larger 
diameter two feet, and the smaller twenty inches ; moor the barge over the 
ti-enoh, untie the three poles belonging to each base, and tie them to those 
of the adjoining bases and to the platform, so that they form supports and 
braces for it. 

15. To counteract the specific levity of the scaffold, load the bases with 
pigs of iron, let down by ropes, the ends of which may be made fast to the 
scaffold. 

16. Put a rope of at least two inches diameter on each windlass, to sua- 
pend the cylinder by, and a pulley on each rope. 

11. A steel spring should be laid under each axis of the windlasses, to 
indicate, by the degree of flexure, what force is at any time exerted on the 
ropes, by which means it will be easy to guard against overstraining them. 

IS. The cylinder may be guided in any lateral direction, by small ropes 
fastened to the scaffold, and acting on the suspending ropes at a distance 
below the windlasses. 

19. Thus much being prepared, tow the cylinder over its destined situa- 
tion, within the scaffolding; attach the pulleys of the windlasses to the 
suspending hooks, and erect the pnmp and mast in their places ; turn the 
cock so as to let in as much water as will give to the whole a small degi'ec 
of specific gravity more than water ; ease it down gradually by the wind- 
lasses, until it arrives at its proper place, which will be known by the tops 
of the pump and masts being in a line with fixed points on the shore. 

20. Throw in earth to surround the cylinder, and when it is properly 
bedded, let in water equal to the weight of the pump, masts, and braces ; and 
after drawing the pump buckets, and forcing the conical plug into its p]ace, 
the whole of these may be taken away, after which the cylinder may be 
covered with earth taken from the next excavation, even with the bottom 
of the river, except the ends, which must be guarded till the next lengths 
are down, 

21. Remove the scaffolding to a new situation for putting down the 
next length, which will bo proceeded with in the same manner as the first, 
taking care that the ends of the cylinders be made to fit each other, and 
brought into contact ; but should this not be perfectly effected, the sur- 
rounding earth will form a sufficient barrier to the water, until it can be 
stopped from the inside. 

IjAtinr the sections. 

A brief statement of the progress of an experiment made for the purpose 
of ascertaining the practicability of constructing cylinders of brickwork, 
and of depositing them, through the water, on a given spot in the bed of 
the river Thames, at Rotherhiflie, with a view to the formation of a tunnel 
for foot passengcra under the river, from shore to shore. This experiment 
was begun in October, 1810, and finished in June, 1811, by John I. Haw- 
kins, engineer : 

Two cylinders, twenty-five feet long, eleven feet three inches external, 
and nine feet internal diameter, were built of bricks laid in Roman cement ; 
the ends of these cylinders were closed with spherical bulkheads of the 
same materials ; a hole twenty inches in diameter secured by an iron plate 
was left in each bulkhead, and in the top of the cylinder ; a pipe was fixed 
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in the top of each cylinder, reaching nearly to the bottom, and a pump, 
twenty-five feet long, fitted to the upper end of it ; an air-pipe was also 
made to screw over a hole left for the purpose ; a cock of three inches bore 
was placed in one end of each cyhnder ; masts for sight poles, twenty-two 
feet long, and graduated, were erected on tlie ends of the eyiindeis, and 
braced from the sides. 

These cylinders were built in a batge, and laanched into the water by 
sinking the barge ; they floated about two feet out of water. 

An excavation was made in the bed of the river, near to low water 
mark, by the means commonly used for taking up ballast. 

A stage was erected over the excavation, consisting of a platform, 
twenty-eight feet by twelve, supported on six upright legs, and kept steady 
by twelve very oblique braces, formed of scaffold poles and spars, from five 
to nine inches diameter ; these poles and spars were pointed, and loaded 
with iron to overcome their buoyancy, and sunk into the ground by the 
weight of the platform, which was thirty-three feet above the bottom of the 
excavation, and^ always out of the water at high tides; on the platform 
were two windlasses of the double-barreled kind. 

The stage, which, by reason of its numerous braces, might have boi-ne a 
great shock, was nevertheless defended from the shipping by two hexagonal 
sets of floating booms, one set within the other, but so detached that the 
outer booms might be torn away by ships running against them without 
injuring the inner ; each boom consisted of tln'eo Quebec spars of about 
twelve inches diameter, lashed together, and from tiiirty-five to forty-five 
feet in length; the inner booms were held by four anchors with single 
chains, and two anchors with double chains, the anchors being from about 
five hundred to seven hundred weight each ; the outer tier of booms was 
fastened to the inner by slight ropes. 

In case the anchors should yield, the booms were hindered from press- 
ing against the stage by six piles, from ten to fourteen inches in diameter, 
and forty-five feet long, pointed and loaded with iron, and forced into the 
gi-ound by their own weight, and braced by other smaller oblique piles, from 
six to nine inches in diameter. 

The hull of an old vessel of one hundred and sixty tons was moored 
above the booms, with two anchors ahead and one astern ; and a seventy- 
ton lighter below, with two anchors. 

The object of this mode of defense was to check, by a succession and an 
accumulation of resistance, the force of any vessel, before it could reach the 
stage, and it proved efiectual ; for, although the outer works were much and 
repeatedly injured by the shipping, the anchors being often dragged and 
booms torn away, yet the stage remained nearly four months in the most 
dangerous part of the river, without sustaining any damage from the ship- 
ping, except the breaking off four or five feet of the small ends of two scaf- 
fold poles. 

The stage being defended, one of the cylinders was floated under it, the 
ropes of the windlasses fastened to two liooks on the top of the brickwork, 
the pump fixed upon the pipe communicating with the inside, the air-pipe 
screwed on, tlie masts or indices erected and braced, and at high water it 
was sunk by letting water in through the cock, and deposited in the exca- 
vation at such a depth that the upper part might be seen at low water, 
where it was kept suspended while gravel was thrown down and rammed 
under the bottom to support it. The rammers were fifty feet long, and a 
little heavier than water. 

The stage was then removed twenty-five feet nearer the shore, the legs 
and braces singly, by means of an anchor-boat, and the platform with its 
windl^ses, etc., all together, at high water, upon four large buoys ; after 
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which the second cylinder -was suspended from the windlaBsee in the aame 
manner as the first. At high water the cylinder was let down to its proper 
depth, and moved laterally by means of ropes, until the ends of hotii cylin- 
ders were in contact, and their axes in the same vertical plane. A half hoop 
of iron which projected over the end of this cylinder rested on the top of the 
one before laid down, but the inshore or south end ivas higher by three 
inches than was intended. 

These facts were ascertained by the tops of the four masts on the ends 
of the cylindei's, which were at that time three feet out of water. ■ 

In this situation gravel was thrown down and rammed under the middle 
and north end of the cylinder; two strong poles, pointed and shod with 
iron, were driven down by the east side of the cylinder, and their tops se- 
cured to the platform, to prevent the cylinders being removed by the 
strength of the ensuing ebb tide, before a sufficient bank of earth could be 
thrown down to keep it stationary. 

The excavation had been made deep enough, hut the inshore end of the 
cylinder, grounding on the hank at low water the day before the operation 
of adjusting took place, brought so much eaith down to the bottom as to 
pi'event that end of the cylinder being lowered again as deep as it should 
have been by three inches ; this earth might have been removed again in 
two or three tides, as it had been before, but under the apprehension of 
being ordered by the Port Committee to take the works out of the river, I 
determined to conclude the experiment without I'egard to that three inches, 
since the only inconvenience was a space of one inch and a half between 
the ends of the cylinders at the lower side, although they were in contact 
at the upper ; and no doubt was entertained of keeping the water from 
passing through this space in any quantity that should hinder the calking 
of the joint from the inside. 

At the BQCceeding low water, the cylinders were found to be exactly in 
the situation indicated by the masts at high water, after which the joint 
was covered with a mixture of mud and gravel ; but, owing to the want of 
a sufficient bonk of earth at the sides, it lay but a few inches thick on the 
top, and this, sliding off at low water, wanted that compactness which was 
necessary completely to stanch the joint. The influx of water, however, 
through the joint was scarcely eleven gallons a minnte, when the water in 
the river stood three feet higher than that within the cylinders. 

These were the principal features of the experiment. The only thing 
met with worthy the name of difficulty was the defending of the stage 
against shipping. 

In proceeding with a tunnel, I would propose to adopt the modes pur- 
sued in the experiment, with scarcely any other exception than the de- 
fense, which must be more efficient and loss extended, and one that can be 
removed and pitched again at the same time with, and while surrounding 
the stage. 

THE THAMES TUNNEL. 

England is full of tunnels, and some are of wonderful length. Before 
the introduction of railways, when canal transportation was all the rage, 
the construction of tunnels through hills and mountains was very common. 
Among the most remarkable of these canal-tnnnels were those at Worsley, 
on the Bridgewater Canal, which were eighteen miles in length. 

The most difficult and expensive tunnel ever constracted, considering 
its length and size, was the Thames tunnel. The time occupied in its com- 
pletion was eleven years, and JIs cost was £454,114, or about $2,213,670, 
The total length of the tunnel, from shaft to shaft, is 1200 feet. The im- 
mense difficulties experienced, and the great outlays involved in the con- 
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straction, were not duo to tlie hard nature of the soil through which the 
tunnel was laid. We have already described the previous construction of 
the drift-way or small tunnel, which was readily carried through nearly the 
same route, at a small cost. We have also described several different 
plans which would have been much cheaper, quicker, and better. The 
Thames Tunnel Company deliberately selected, at tho outset, the most pon- 
derous, massive, costly, and difficnlt scheme'of constrnction that could pos- 
sibly have been chosen, and then adhered to tiieir ciioice with a dogged 
pertinacity characlerLstic of John Buli, The company might have aban- 
doned their plan for a simpler one at almost any stage of the work, and 
coald have saved money by the change ; but they stuck to it heroically 
until their treasury was exhausted. They then applied to government, 
and obtained aid to insure the completion, or, rather, almost the comple- 
tion ; for the tunnel is still unfinished. Only one of Its two divisions lias 
been finished inside, and the spiral roadways for teams, in the shafts, have 
never been erected. Only foot-passengers can pass through, and from these 
a small revenue is derived, little more than sufficient to pay the expenses 
of attendants, cleaning, and repairs. But this wonderful structure, solid 
and magnificent as it is, will not always remain an idle curiosity. All that 
is wanting to render it useful is the construction of proper and convenient 
approaches. The progress of metropolitan population and enterprise is so 
rapid, that every possible avenue of communication will soon be over- 
loaded, and the Thatnes tunnel will probably become a great and import- 
ant railway thoroughfare. 

Mark Isambard Brunei was the projector and engineer of the present 
Thames tunnel. He was the inventor and patentee of a novel shield, in- 
tended to cover the head of the tunnel and protect the workmen while 
they excavated the earth under the bod of the river. The construction of 
the shield was such that, as fast aa the excavation was made, the shield 
could be pushed forward and the masonry of the tunnel built up in the 
rear of the shield. The directors of the company appear to have been 
greatly struck with the merits and novelty of Brunei's shield. It was an 
immense machine. Its fe«e was 38 feet wide and 23 feet 6 inches high. It 
was larger and heavier than many of oar country dwelling-houses ; and the 
plan was to excavate an aperture under the river-bed largo enough to re- 
ceive the stmcture and then move it through as the excavation progressed. 
It almost passes belief that such a huge, unwieldy machine could be 
pushed through the bowels of the earth, underneath a river, its waters 
pressing down with a force of 2500 ponnds to the square foot. But the 
feat was actually accomplished, though at snail pace, the annual average 
movement being only one hundred feet a year, 

Mr, Brunei once stated before the Royal Academy of Sciences at Uouen 
that the idea of his shield suggested itself to him upon an examination of 
the insect called the teredo, well known for its ability to bore through the 
largest timbers under water. Its head is protected from the water by a 
species of shield. 

Dr. Tomlinson gives some interesting particulars concerning the build- 
ing of the Thames tunnel. A vertical shaft of masonry, over 3 feet thick 
and 50 feet in diameter, was first sunk in the river-bed, to a depth of 80 
feet. This was a most laborious and expensive work. A similar shaft was 
subsequently sunk on the opposite side of the river, with which the tunnel 
connects. During the progress of the tunnel the river burst through be- 
tween the brickwork and the shield several times, and a number of lives 

The excavation for the tunnel was thirty-eight feet wide, and twenty- 
two feet six inches high; and, in order to leave a sufficient depth of ground 
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ia the middle of the river above tbe brickwork, the tunnel was formed with 
a declivity of two feet three iucbes in one hundred feet. The ground above 
waa supported while the excavation was going on by a shield, consisting of 
twelve massive icon frames, placed side by side, and capable of being slid 
forward, independently of each other, for a sliort distance, by means of 
screws abutting against the end of tlie completed brickwork, which fol- 
lowed closely on the excavation. The shield waa supported on flat soles, 
capable of being easily moved forward. The top and sides were also 
closed in by flat plates, which were supported by massive framing, and 
also fitted close to the brickwork, by which means the soft earth was pre- 
vented from falling in. Each frame of the shield consisted of three stories, 
with a cell in each, in which one man could work ; the front of each cell, 
protected by a series of narrow poling-boards, each of which waa held in 
its place by an arrangement which allowed it to be fixed in a vertic^ lino 
even with the face of the shield, or a few inches in advance thereof Each 
miner began opei-ations by removing the upper poling-board in his division 
of the shield, and excavating the small portion of earth thus exposed to 
the dej3th of about sis inches. He then replaced the poling-board, and 
cansed it to press, by means of jack-screws, against the face of the excava- 
tion. He next removed a second board, whereby a fresh portion of earth 
was exposed and excavated as before. When all the poling-boards in one 
frame of the shield had thus been advanced sis inches, the frame itself was 
moved forward, and the same series of operations repeated. The frames of 
the shield were thus alternately moved forward, slowly and with great 
caution, the brickwork following close npon the shield, and inclosing two 
arched passages, twenty-six feet four inches in height from the invert to 
the crown of the arch, and thirteen feet nine inches span at the springing 
of the arch. This shield was so damaged in tlie course of the work that 
it had to be taken down, and a new one raised. The arch, the inveit, and 
the curved side walls are laid in concentric rings, either a whole brick or a 
half brick in thickness, each ring presenting a plain face, no bond being 
employed between the successive rings. The tunnel is bnilt with the hard- 
est picked stock bricks. Tlie first or inner ring of the arch is laid in pure 
cement, and the other portions of the work in half cement, and half clean, 
sliarp sand. The bricks for the semicircular portion of the arch were 
moulded to the trae wedge form, so that the bricks radiated with parallel 
joints between them. The total thickness of the brickwork at the thinnest 
points, where the inclosed arches approach nearest to the bonndary of the 
rectangular mass of brickwork, is three feet. A solid wall, three feet six 
inches tliick at the top and four feet at tbe bottom, was constructed be- 
tween the arches ; small transverse arches being afterward cnt through it 
at intervals to form openings from one tunnel to the other. The whole of 
the brickwork is laid m Roman cement, and each archway is to be finished 
with a lining of cement, a carriage-road and a narrow footpath adjoining 
the central wall. Only one archway, however, has been thus completed. 
A brick drain is laid down from the centre or lowest point of the tunnel to 
the Rotherhithe shaft, by means of which any water that percolates through 
may be removed. The inclination of the roadway conducts the water from 
the other half of the tunnel into the drain. 

THE SECOND THAMES TUXNEt,. 

A new, smaller, and cheaper tunnel under the Thames is now in pro- 
gress of construction by the Waterloo and Whitehall Pneumatic Railway 
Company. This tunnel is to be put down substantially on the Wyatt & 
Hawkins plan, heretofore described. That is to say, the tubes, after com- 

HosledbyGOOglC 



THE PNEUMATIC DISPATCH. 69 

pletion, are to be floated to tlie required line, then sunk in a ditch below 
the bed of the river. The tubes are built upon ways, and launched like a 
vessel. The reader will find an engraving of one of these tubes, taken from 
a photogra^ie view as it appeared before launching, on page 165 of this 
paper, Vol. XVL, March 16, 186?. The tunnel is to be composed of a series 
of f-inch boiler iron tubes, each 221 feet long, covered and lined with 
brickwork. The extremities of the tubes are to be sustained iu massive 
iron cradles, sunk in the river below its bed, upon foundations of masonrj-. 
The internal diameter is to be 12 feet 8 inches. 

TlIK WEYMOUTH TrUNBL. 

Thia tunnel is 4.50 feet in length, excavated under the bed of the Back- 
water, at Weymouth, England. It was commenced by sinking a shaft, 50 
feet through gravel and clay, of 14-inch brickwork, laid in hydraulic ce- 
ment; the tunnel then strikes off horizontally a distance of 450 feet, with 
a gentle rise to the other end. The tunnel is 7 feet high, 4^ feet wide. 
For fifty feet near one end, where the clay is strong and retentive, the 
walls are only nine inches thick. The opposite shaft is forty feet deep. 
The depth of water over the tunnel is 13 feet at high tide, V feet at low 
tide. There was but little leakage. 

The construction of small tunnels under rivers is a very easy and com- 
paratively cheap work. It is only when we come to gigantic structures of 
immense weight, such as the Thames tunnel, that the costs and difficulties 
become serious. The Weymouth tunnel was begun in 1834 and completed 



PKOPOSBD TUNXEI.S I5ETWEEN NEW-YOEK, BEOOKLYN, AND JEESEY CITY. 

An organization has been made for the puqjose of procuring legislative 
authority for the laying down of tunnels, upon the general plan just de- 
scribed, between the cities of New-York, Brooklyn, and Jersey City. The 
proposed tunnel will be cheap in construction, and is to have an interior 
diameter of about eight feet. The New- York termini are intended to be 
at or near the City Hall Park, the terminus in Brooklyn being at or near 
the City Hall, or the junction of Fulton and Court streets, a distance of 
just one mile. TrEuna of passenger-cars will pass through this tunnel, from 
end to end, in one minute, and will be propelled by atmospheric pressure. 
The cars will be of about the same dimensions as the ordinary street pas- 
senger-cars, will be brilliantly lighted, and run with ven- little noiae or 
vibration. Experience has shown that air-preasnre is preferred as a motor 
to locomotive or horse-power, as all jerking is avoided, and the atmospheric 
car glides along with a smoothness resembling that of a vessel upon the 
water. 

The number of passengers now annually carried upon the ferry-boats 
between New- York and Brooklyn is 40,000,000, being an average of 
110,000 per diem, or 10,000 passengers per hour, reckoning the day at 
eleven hours, during which period the gi-eat majority are at present 
carried. 

In the transport of passengers through the proposed Brooklyn tunnel, 
trains, capable of carrying 1000 passengers, will be started from each ter- 
minus every iive mmutes. 24,000 passengers wiil thus be carried every 
hour, which is more than double the amount of transportation now re- 
quired. 

The area of the cross section of this tunnel woidd he about the same as 
the Croton tunnel or aqueduct, which is 53^ square feet. The Croton 



;dbyGOOgIC 



70 THE PNEUMATIC DISPATCH. 

Aqueduct, from tho dam to the reservoir, is 404- in les lo " 1 ilt of brick 
and stone. Tlie whole cost, including dam li 1 r ^1 1 of ay 1 ridges, 
reservoir, etc., was 112,500,000. Of this a no nt neirly $J 000 000 was 
for distributing pipes. The time occupied n eon tr ct on as only five 
years. 

THE CHICAGO TUJOfEl. 

Probably the longest sub-aqueous tnnnel in the world is tliat at Chicago 
for supplying that city with pure wiiter. It extends for a distance of two 
miles under the waters of Lake Michigan. This tunnel illustrates the 
cheapness and rapidity with which tubular structures of small dimensions 
may be cut in easy soil. The problem was, to go horizontally through a 
strata composed chiefly of clay. The original contract price for the entire 
work was $315,000. But, in consequence of the sudden great rise in 
prices, the amount proved inadequate. Changes were also ordered in tho 
constrnetioD of the piers and vertical shafts, to give them greater solidity, 
and the contractors are understood to have received much more than the 
contract price. Perhaps the largest share of the whole cost was involved 
in the construction of the two vertical shafts, as the horizontal tunnel was 
easily made. The outer shaft is 66 feet deep, 9 feet in diameter, composed 
of cast iron, set within a cofier-dam, which is 90 feet in diameter and 4S 
feet deep. The interior space between the dam and the shaft is to be tilled 
with solid stone-work, ana the pier thus formed is to be surmounted witha 
lighthouse. The horizontal tnnnel, two miles in length, was constructed in 
a little more than one year. It is 5 feet in diameter, composed of 8-inch 
brick, laid in the best cement. 

TtlNNEL UNDEE THE CHICAGO KIVEil. 

The luimel under the Cliicago river, Washingtoi 
ing rapidly and favorably. The contractors are 
There is every prospect that the tunnel will be completed during 1868, 
when the people of Chicago will enjoy uninterrupted communication with 
the opposite bank. The whole length of the work, from the centre of 
Franklm street to the centre of CHnton, is 1605 feet, of which 932 feet is 
the length of the tunnel ; the remainder consists of the open approaches, 

TUNSELING THE TEES. 

A late number of Engineering describes a plaUjproposed by Mr. Head, 
of Middlesboro, England, for tunneling the river Tees, for the purpose of 
connecting ]Vfiddlesboro with Horton Junction by rail. He says : 

"I propose that it should be a single wrought iron tube, but divided 
into two passages by a water-tight web or bulkhead. This division should 
be strong enough to resist the pressure of the water, and preserve, at least, 
one side for traffic in case of accident to the other. 

" As to the construction of the main tube, I would recommend some- 
thing on the same principle as that exhibited in the bull of the Great East- 
ern steamship ; that is, an outer and inner shell, for security and strength. 
The bottom should be made flat, or slightly arched downward. The whole 
section would thus resemble that of a gas-retort or culvert. 

" The best plan for placing the tube in position seems to be as follows : 
As near as possible to the point of crossing, it should be constructed by the 
river side, in a temporary dry-dock formed by earthen embankments, and 
at such a level that the tide would float it if admitted by the removal of a 
dam. The tube should be erected upon timber balks, placed crosswise at 
intervals of 5 feet, and bolted to the structure. 
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" These would be floated away with it, and afterward serve as sleepers. 

" Meantime, the groove in which it was intended to lie would be cut 
across the channel of the river by dredgers. It is no new thing to dredgr 
to an increased depth of 80 feet. It is, in fact, the cheapest method of excas 
vating in all cases where it can be applied. The new Suez Canal has been 
greatly indebted to the use of dredging in the formation of its approaches. 
Dredgers have even been made to cut their way into the solid shore, the 
water following to float them as they made a channel for it. 

"In the bottom of the groove so prepared concrete must be tipped from 
barges, and spread to a level by the aid of diving-bells. 

"When the tube was completed, it would be necessary to cover over 
the ends temporarily to make it water-tight. It would then easily be 
floated out of the dock to its permanent position. To let in suificient 
water to sink it w^ould not occupy many minutes more. The inter^-al be- 
tween the ebb and flow, which, at spring tides, is about an hour, would be 
ample t« accomplish every tlung necessary. Concrete might then be teemed 
at the sides and over the top, and, in this way, assisted by the natural ten- 
dency to silt np, it would soon become permanently fixed. Embankments 
of clay would now bo thrown out from the shore on each side of the line 
of the approaches, and would join across the end of the tube. As soon as 
they were made water-tight with clay puddle, the water between must bo 
pumped out and the approaches built in the intervening space." 

Rowland's plan fok sub-aqueous tube. 
Mr. T. T. Rowland, of Green Point, N. Y., is the inventor of a method 
of construction which has the merit of strength and solidity. A strong 
tube is first made of boiler iron, which is covered and protected by means 
of blocks of hyilrauho cement, of segmental form, fifteen inches thick. 
These blocks are secured by means of scix-w-bolts to flanges upon the exte- 
rior of the tube, the arrangement being such that the bolts and iron-work 
are wholly covered by the cement and carefully protected from the corro- 
sive effects of the water. The exterior of a tube thus made would present 
a solid surface of hydraulic cement. 

BE senozimik's plan for a bivek tunnel. 

As long ago as 1857 we published {vide Scimtijic American, Vol. XH., 
No. 30) a plan proposed by Mi". Joseph De Sendzirair, of South Oyster 
Bay, Long Island, by which a passage across the East river could be se- 
cured withont a structure exposed to gales, and without approaches entail- 
ing travel of three times the width of the strait. It was, in brief, simi- 
lar to that now in progress across the Thames at London for the Pneumatic 
Dispatch. The accompanying diagram (Fig. 16) shows the plan. It was a 
Bobmerged tube of iron sunk in the bed of the river, the central portion 
level, and the remainder rising gradaally to either shore. In order tft 
diminish the grade, the tube, on the Brooklyn side, where the natural de- 
scent is greater than on the other side, makes a curve or bend as seen in 
the diagram. The deepest portion of the river bed is only forty-seven feet 
below the surfiico at low water, and the tube may be either supported on 
piles driven into the bed of the river, or lie upon a bed scooped for it so 
that the top may reach only to the surface of the bed. That this plan is 
feasible can not be successfully denied ; that it will ofier no obstructions to 
navigation and the tides, and that it would be removed from danger of dis- 
turbance from floating ice and from gales, ia susceptible of proof. Its cost, . 
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estimated at only about J200 per running foot, is so much less tlian that of 
anjr bridge, that twelve of these tubes could be laid for the cost of a single 
bndge. Its approaches could be close to the shore, and therefore aot inter- 
fere with the rights of property owners. In every aspect the snbmerged 
tube appears to be better than, the aerial bridge. 



Subsequently, as seen iniNo. 39, Vol. 'Kll.,lS57, Scienf^o American,'we 
published engravines of a similar plan, which we herewith reproduce. It 
was suggested by K. P. Holeomb, of Winchester, Ga., and the engravings re- 

fi]-esent a profile view, and the entrances, style of tube, and a cross section, 
n Fig. 1 7, the tube is shown supported ou piles sunk in the bed of the river ; 
Fig, 18, one of the entrances; Fig, 19, across section; and Fig. 20, the con- 
struction of a portion of the tube, which is of wrought iron. Those poi-tiona 
which are corrugated are intended to rest on foundations of piles, and the 
corrugations are intended to strengthen the tube, and also to provide for 
any expansion and contraction. Our opinion is, that, if the whole tube was 
built of corrugated iron, it would be immensely stronger, and could also be 
made of thinner iron, thus reducing the cost. 

The plan of building the tubes proposed is similar to that followed in the 
construction of the pneumatic tube in London ; that is, that it be built in 
sections, the entU. of which are made water-tight ; and then the sections 
floated to place, and sunk by admitting a sufficient quantity of water, to be 
afterward pumped out. The joints to be made by bolted flanges. 

"We see fewer objections to this style of crossmg rivers, especially when 
very wide, or where a bridge must be elevated, than to any other. If the 
tube is sunk in a bed dredged for it, there can be no reason why it might 
not last for generations, especially if, like that of the Thames, it is protect- 
ed externally by courses of brick masonry. We gave an engraving and 
description of that tube in No. 11, cuiTent volume. No objection to the 
submerged tube, except the fact of its situation, would seem to obtain, which 
might not be equally valid when urged against the elevated bridge. Cer- 
tainly teams and street-railway cars could as readily traverse the tube as 
the bridge. In either case, there must be an ascent and descent. But, be- 
yond the fact of less cost in favor of the tube, there is the superiority in ease 
of approach, and consequent shortening of the distance. The two plans 
seem, at least, worthy of comparison by those interested in the subject. 
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[Prom tte " Sdenliflc AraerKan," October 5, 1S07,] 

dixok's method op consteucting eail^vay tunkbls. 

The problem how to relieve the city of its over-crowded population, how 
to extend its cramped proportions to the upper end of the island of Man- 
liattan, how to connect it hy rapid and low-priced means of communication 
with the neighboring shores of Long Island and New-Jei^ey, and how to 
provide comfortable and cheap homes in its vicinity for its myriad sons of 
toil, who labor ceaselessly to enrich grasping landlords, and who pass their 
hours of rest in dwellings which are a disgrace to a civilized age, is one 
which interests eveiy humanitarian, every capitalist, and every lover of the 
city's prosperity, almost as deeply ae the numerous class which is more im- 
mediately benefited by its solution- 
Railroads — aerial, pneumatic, and underground — to supersede the tedi- 
ous horse-cars, and bridges as a substitute for ferry-boats, have been pjro- 
posed. A commission, consisting of three Senatore, the Mayor of the city, 
the State Engineer, and the Engineer of the Croton Ac[ueduct Board, was 
appointed to sit during the recess of 1866, and inquire into the best means 
ofafFordingthe much-needed rapid transportation. They advertised largely, 
and received a great number of plans and suggestions embracing every de- 
scription of railroad. After giving the matter a thorough investigation, they 
reported to the Legislature, last January, recommending unanimously the 
underground railroad as superior to all other methods for this island. Not- 
withstanding tliis report, and the numerous petitions of owners and lessees 
of property in favor of the measure, the Legislature refused to grant a 
charter to any of the numerous applicants, owing to dissensions ainong the 
parties applying. The only measure of relief (?) granted was the authority 
given to construct two bridges across the East river, which can not be 
completed in several years. The time, however, will come when public 
opinion will demand the adoption of all the methods that can be made 
available ; and then the plan recently patented by Mr, Joseph Dixon, of New- 
York City, and illusti-ated in the accompanying engi-avings, will undoubt- 
edly meet with the success its simplicity, economy, and adaptability for the 
underground and pneumatic systems deserve. 

Iq applying Mr. Dixon's method to underground railways, the excava- 
tion is made as usual, with the exception that a much narrower trench will 
be needed to accommodate the iron plates forming the sides in place of 
stone or brickwork, A foundation of stone is then placed, to which the 
side plates are bolted, and the plates forming the arch are first placed on 
a movable framework and bolted to each other. The framework, being 
made so as to be raised or lowered by means of a screw-jack, will be raised 
slightly above the sides while the flanges of the arch-plates are being bolted 
together, and when ready the framework will be lowered till the arch rests 
in its place on the sides, A section is now complete, the centre plate act- 
ing as the key, and every joint answering as a powerful strengthening rib, 
and being tongued and grooved, and packed with cast iron or other cement, 
will be perfectly water-tight. The means of ventilation will be through 
iron air-shafts, rising in the form of an obelisk or column of open lattice- 
woik, and surmounted by lamps to be used in place of the present street 
lamps. 

For constructing the pneumatic railway Mr. Dixon's method will etjually 
well apply where the tube is of sufficient diameter to contain the carriages, 
and in which they are propelled by the direct expansion of the air ; the ease 
with which the parts are put together, their comparative cheapness in cost, 
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the facility with which they may be handled and transported to the place 
required, render it inconiparahly superior to every other method of tubing 
hitherto employed. 

For a. submarine tunnel this method stands preeminent. As before re- 
marked, the bridges about to be constructed across the East river will take 
several years to complete, one of them at an estimated cost of eight miltion 
dollars ; for this sum several tunnels, each affording as much facility for 
traffic as a bridge, could be laid across the East and North rivers, and not 
one of them need occupy over a year in conati-ucting. 

For vaults under sidewalks, such as ai'e used by the large newspaper 
establishments, and by dry-goods stores, breweries, etc., this system can be 
advantageously applied, and the size of the vaults largely increased by sub- 
stituting the iron plates for the thick stonework and brickwork generally 

In the construction of tunnels, where the engineer is forced to drift 
through a loose soil, the advantages of arches formed of those iron plates, 
with tlie joint inside, are too apparent to require any thing more than a 
mere mention. 



COMirUNlCATION MITII NBW-YOUK — IS A PNEUMATIC EAILEOAD 

Cheap, rapid, safe, and uninterrupted communication between Brooklyn 
and New-York is an essential condition of the future growth and prosperity 
of this city. No natural advantages which Brooklyn may possess, no attrac- 
tions which we may be able to add to oar city, will offset the disadvantage 
we now labor under in the inadequacy of the means of communication be- 
tween the two cities, and the injury to which we are subjected by the inter- 
ruption of this communication at certain seasons of the year, Brooklyn is 
destined to be the home of a large proportion of those earning a living by 
liaud or bi-ain in New- York City. A large local trade will necessarily follow ; 
and iu the future it may be that BrooMyn will monopolize the trade of the 
island lying back of it ; but its main reliance will be in the advantage it 
may be able to hold out as a place of residence for men doing business in 
New- York. No advantage will offset, in the eyes of this class, the proba- 
bility or possibility of the interruption of communication between the two 
cities. The credit of a merchant may be compromised by an houi^'s unex- 
pected delay on this side of the river. The usefulness of a clerk may in a 
great part depend on the jjromptness with which he attends to his duties, 
aud no employer will be satisfied for any length of time with the excuse tliat 
a readence in Brooklyn involves irregularity at his business. The mechanic 
can not afloi-d to lose any part of hia day's earnings in waiting until fogs 
clear off, or until the turn of the tide opens the way for boats to convey him 
to the scene of his daily labor. It is safe to say that there is apparently no 
limit to the growth of Brooklyn, save that which may be imposed upon it 
by the difficulty of access to New-York City. 

If we had had to depend on boats moved by horae-po^ver up to this time, 
it is not too much to say that Brooklyn would have remained up to this hour 
a village. Steam femes met a preaang need, and have answered our pur- 
pose for over a quarter of a century. While it would not be coiTCCt to say 
that they have outlived their usefulness, it is safe to say that we have over- 
taxed their capacity as a means of communication between the two cities. 
Safe, speedy, and, above all, certain communication with New-York is the 
condition of our fiitui-e growth, and no question which can be brought to the 
attention of our people so imperatively demands their attention as does ttia. 
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ere may find fault with the ferry companies, when an accident hap- 
pens, for neglecting this or that means of guarding against it ; but they have 
a ready, and, let us add, an adequate answer to these complaints in the neces- 
sity which exists for sinking individual safety for the general accommoda- 
tion. So satisfied are the feny managers that their resources are inadequate 
to meet the future needs of Brooklyn, that, to every project for opening other 
means of communication than that the ferries offer, they seem desirous of 
giving a cordial cooperation. 

The project of bridging the East river was discussed in Brooklyn he- 
fore the commencement of the present century. Far- seeing men saw then 
that the first want of the city was nuinten-upted communication with Kew- 
York. The appliance of steam to ferry navigation provided for immediate, 
and, as was behoved even by the most sangnine, for future wants ; but steam 
fenies ai-e now as inadequate, in view of the future, as boats propelled by 
horse-power were seen to be forty years ago. The bridge project has there- 
fore been revived. It finds favor irom all classes ; for it is seen that, whe- 
ther a safe and uninterrupted means of communication between the two 
cities costs seven millions or seventy millions, Brooklyn in time must and 
will provide it. The promoters of the bridge project are not mainlj' into- 
i-ested in the enterprise as a speculation ; theu- main object is to provide for 
Brooklyn the essential condition of its future growth, and this done, their 
main purpose will be accomplished. By a bridge seemed to be the most 
feasible method of connecting both cities; but fortunately, before we are 
necessarily committed to it, a new motive power challenges attention, and 
it now seems probable that through it we may secure the end we have in 
view, and in doing so provide for the accommodation here of five times oui' 
present population. 

In the early part of the present centuiy, a Danish engineer conceived 
the idea that if a tube was laid down, a box fitting in it might be propelled 
through it by the pressure of the atmosphere at one end, while by exhaust- 
ing the air at the other, the box, with the same velocity, would rush back 
to its starting-point. This was the inception of what is now known as 
the "Pneumatic Dispatch." No practical results followed from the labors 
of the Dane. In 1824, an English inventor exliibited plans for a "Pneuma- 
tic^ Dispatch," for the conveyance of letters and packages, and he was san- 
guine enough to hope that passengers could be conveyed by the same 
means. Successive inventors took up the work of their pi-edecessora, and 
in 1861 the scheme was so far jwi-fected that u Pneumatic Dispatch Compa- 
ny was formed in London. An iron tube over a quarter of a mile long was 
laid down, and mail-bags and parcels were earned through it at any ve- 
locity required. But- if parcels could be carried through, why not passen- 
gers ? There was no reason why, except that adequate accommodation was 
not provided. The workmen from time to time accepted such accommoda- 
tion as was oifered, and, by reclining in the mail cars, were conveyed as 
safely and expeditiously as by a locomotive. The Pneumatic Dispatch 
was conceded to be a success, so far as the conveyance of mail matter, 
packages, freight, etc., was concerned. 

The principle being conceded to be sound, inventors turned their atten- 
tion to the extension of its apjjlioation. In 1864, the tube gave place to a 
tunnel, which was constructed on the grounds of the Crystal Palace, Syden- 
ham, London. By a current of air, generated by an immense fan placed at 
one end of the tunnel, a car carrying forty passengers was propelled through 
it ; as the car anived at its destination a vacuum was ci-eated by the same 
fan, and the ear returned to its starting-point, at any required velocity. We 
do not desire to encumber here our statement of the main facts by a de- 
scription of the machinery by which the air is propelled through the tunnel, 
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or " sucked" out of it, to use a homely but expressive word. It is enongh 
for our present purpose to say that the question of the practicability of tliis 
part of the scheme is not open for discussion. At the late Fair of the Ameri- 
can Institute, in New-York City, one hundred and seventy thousand people 
practically tested the use of air as a motive power. 

Sanguine men believe that the new means of land locomotion will siiper- 
sede all othei-s now known to us. The steam locomotive, they hold, is about 
to yield to its supi-emaoy, and the pneumatic car, protected from the possi- 
bility of accident, will run up mountains, along the beds of rivers, and under 
the streets of cities, when the steam locomotive will be as much of a curiosity 
as the old lumbering stage-coach now is. "We need not concern ourselves 
with these Bpeculations, but we are interested in the miestion of the feasibility 
of connecting the cities of New-York and Brooklyn by means of a Pneuma- 
tic Kailroad. 

Those interested in this enterprise are so confident of success that they 
ask no more from the Legislature than the privilege of being allowed to 
undertake it. Almost any thing is possible to modern engineeriug, pi-oviding 
money enough is furnished. It is of coui'Be possible to connect Brooklyn 
with New- York by an underground steam railroad ; but the cost of such an 
undertaking would be so vast, and the difficulty of availing ourselves of 
steam communication buiied in the earth so great, that this scheme may be 
dismissed as visionai-y or useless. 

Now let us briefly state the advantage the one kind of locomotion has 
over the other. Steam railroads are costly in their constnietion and in their 
working, mainly because of the engine by which the motive power is gene- 
rated. An ordinary locomotive with its tender weighs thirty tons ; bridges, 
viaducts, railroad tracks, cars, etc., must be made strong enough to bear the 
weight, the wear, and the jai- of this vast machine. The pneumatic train is 
propelled by a motive power existing everywhere. It weighs nothing. 
Thirty tons have not to be moved, as in tlie case of the steam-engine, before a 
feather's weight can be stirred. The light pneumatic car can be driven up 
any grade, and can be made to turn the comer of a street as safely as a 
horse-car. Assuming the starting-point to be at the City Hall in Brooklyn, 
the tunnel need not be four feet under Fulton street, and following the grade 
of the street until it reaches the tunnel in the bed of the East river, it will 
ascend the grade on the opposite side of the bank to the City Hall in New- 
York with any velocity that may he required. On a line trem these two 
points it is calculated that twelve thousand persons per hour could be con- 
veyed from one city to the other, the time of each trip being within two 
minutes. Access to either end of the line would be easy, for, as no grading 
is required, the car need not be more than ten feet below the surface. The 
expense of connecting these two points is estimated at a million dollars. 
The cost of the bridge, at the very least, will bo seven millions. Or in 
other words, seven lines of road at seven different points may be constructed 
for the cost of the bridge. The latter can not be built within seven years, 
even if the capital required was ready to-moiTow ; the Pneumatic Dispatch 
road can be completed within a year. 

If any body should deem the scheme to be visionary, his opinion may be 
shaken by the fact that an almost pi-eeisely similar enterprise is now under 
way in London, with the view of connecting, under the Thames, the two 
sections of that metropolis. The London scheme is a convenience, for the 
Thames is spanned by a dozen bridges at different points. The scheme of 
connecting the twin metropolis is a necessity. It seems to ua that the 
Pneumatic Dispatch as fairly pi-omises to meet it as any scheme which has 
yet been discussed. We now invite discussion for it, and we have no doubt 
we shall be able to answer any objections which may be offered against it. 
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NOVEL TDNNEL EXCAVATOK, FOK ItlVBI NI LVKE — E KIPTI N BT 



Havixg spent much time and thought m de <<i g i plin for liyiDg a, 
tuhular tunnel for railway and common roads le i era tnl lakes we 
have finally matured the plan wo now p op ie to plioe 1 efo e tl e j hi e, 
hoping it will be examined by all who are inte ested n accomplishing, the 
great object for which it is intended. 

This plan contemplates laying a cast ron t be eighteen o twe ty feet 
in diameter, being in Begments and rings each setrment be n a suthc eni 
length 80 that ten of them shall form a nn^ three feet in length, each seg- 
ment to be cast one and a fourth inches thick, with a flan";e three inches 
wide, tni-ned at right angles toward the centre of the tnbe, flange also to be 
one and a fourth inches thick. 

In approaching a river or lake, we propose first to survey and examine 
the ground by boring, to ascertain the nature of the deposits, endeavoring 
by this method to avoid rocks, boulders, or other obstructions. Having 
completed the survey and established the grade, we now commence the 
work at a point above high water mark, bolting the segments together with 
lead joints, bolts passing through the tlanges horizontally on the inside of 
the tube. It will here be seen that these flanges foim rings entirely around 
this great tube, also ribs lengthwise, giving it great strength. We continue 
to bolt the rings together, forming tins tube, proceeding down the grade un- 
til we reach a point where the water begins to interfere with the work. 
Here we introduce a pump, and continue the work by the common process 
of excavation, until the pump is found to be insufficient. Here we will 
cease the excavation, and continue the pumps at work. We omitted to say 
in our description of segments, that they are to be thoroughly coated with 
hard pitch, or cement of some kind, making a smooth surface on the outeida 

We hei-e apply a sliding-coffer eighteen or twenty inches larger than 
the main tube, by about twelve feet in length, made of boiler ii-on, water- 
tight, with a flange at its open end, eight or ten inches wide, turned at right 
angles toward the centre of the tube, with a follower of equal size and 
width of the flange, with bolt holes corresponding with the holes in the 
flange ; this follower is to be placed inside of the coffer, some eight inches 
fi-om the flange, and between which are laid six or eigbt inches of rubber. 
Having placed this follower and rubber, we now bolt through this rubber 
from flange to follower. We now place the coifer over the mouth or end 
of the tube, and slide it back some three feet ; we then draw upon these 
holts which pass through the rubber, making a water-tight joint on the 
surface of the tube. We now lay a portable track on the inside of the tube, 
connecting with circular cross-ties, which are boJted to cast iron staunches 
four inches square, standing in two rows, three feet apart lengthwise, by 
ten or twelve feet cross-wise, and connected at the top by circular cross- 
ties, forming an internal frame-work of immense strength. This portable 
track is to be laid eight feet wide, each rail to be three feet long, to extend 
from one tic to another. On this track will be placed a great supporting 
car eighty feet in length, made of wood, with three sets of timbers running 
the whole length, being bolted and braced so as to make it of great strength 
and weight, and placed on low wheels, on this portable track. On this 
great car will be placed a boiler and engine of suiflcient power to do our 

We will now introduce what we will call a great boring shaft, eighteen 
inches in diameter at its forward end, and eight inches at the back or rear 
end, and forty feet in length. This shaft is passed through the centre of 
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this sliding-coffer, with a packed joint, and placed upon the suppoiting car. 
Upon tliis shaft, and in front, outside of this eliding-coffer, is placed a 
di-edging-wheel, of equal size of the coffer, made of wrought iron and steel, 
cased up fi'ont and backside with plates of steel or iron, and provided with 
steel lags in front, and on the verge, in foim of the furrows on a mill-stone. 
On this same shaft, inside of the coffer, and close to the journal, is a dri- 
ving wheel, twelve or thirteen feet in diameter, and into it will ply a pinion 
and shaft six inches in diameter, running back to the engine at the reai- end 
of the supporting car. 

We now place upon the track, at the back end of this oar, a portable 
tooth-rail, into which will ply a cog-wheel, on a system of back-gearing and 
feed screw, so as to multiply the power to any desired extent. We insert 
in the upper side of this sliding-coffer an air spout running any distance 
necessary to pass above the water. This sjjout is for purposes of ventilation, 
and escape of steam and smoke of the engine. Having attached the engine 
to the pinion-shaft by whatever back-geanng is necesary, we are now ready 
to atop the pumps, and let the water in ; but, before we proceed to work, we 
will lay down the i-egnlar, permanent track, so that a constmction train can 
pass ill or out with material and fuel. We omitted to state above that this 
tioring shaft is on a pivot-bearing at its forward end, and sliding-bearing at 
its back end, so that it can be a^uated in a change of the grade. 

Having ail our machinery in readiness, we now get up steam, stait our 
dredging- wheel, excavating that portion of the ground which is above the 
water line, by common process, leaving the balance to our dredging- wheel. 
As this turns, it will be seen, by our description, that this car moves for- 
ward, it being connected with the sliding-coffer by four powerful and ad- 
justable arms, the whole moving together as one body. The progress will 
be slow, say six revolutions per minute ; while wo move forward, say one 
sixteenth of an inch to each revolution of the wheel, varying according to 
the nature of the excavation. As fest as we gain thi-ee feet we bolt in one 
ring of our main tube. When we reach a point of sufficient depth of water, 
a floatin" dredger is used, immediately in advance of our dredging- wheel, 
so as to keep the top of the wheel above the ground. We now continue 
down the grade, sinking deeper into the water as we proceed, pressing for- 
ward with unlimited power, and by the action of this wheel against the 
bank, carrying up the earth at each revolution ; mixing ivith the water, it 
will become liquid and pass away, leaving us a space of one sixteentli of 
an inch to each revolution. We speak of this progress as the slowest rate. 
We are very confident we can progi-ess as fast as the constmction can go 
on. We will now proceed down the grade, adding ring after ring to onr 
tube, until wo reach the lowest point in om- specifications, which should be 
just the thickness of the tube below the bottom of the river. Here we 
change our segment pattern, so as to come to a level, and change back to 
straight segments, proceeding on to the opposite side of the river, where the 
changes will again be necessary. 

This, it will be seen, is a system of progression. K we can gain one 
foot, we can go any distance. We have for a base this great iron structure, 
weighing two tons to the foot, completely buried in the ground, from which 
we operate with unlimited power. We have provided for displacing the 
water. The plan for displacing the earth has been passed upon by some of 
the best engineers in the country, and considered ample. In this hasty de- 
scription we have omitted many things which might be sEud in favor of this 
plan, but hope its general principles may be undei-stood. 

In conclusion, we desire to say we have spent years to devise means to 
accomplish this great object, and believe we have succeeded. From esti- 
mates we have made we are satisfied the worl^ can be done for less than 
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any form of an iron bridge. The tube can be coated on the outside, and 
cemented on the iaside, which will insure its durabihty, so that when once 
laid it may bo a safe commercial highway, through which may pass a hun- 
dred generations. It will be easy of approach at either end, being only 
jast low enough to leave the river unobstructed. The approaches may be 
made of other material, if found cheaper; but we are of the opinion that 
iron will be found the cheapest. Onr estimate on an eighteen foot tube, all 
complete, at two tons per foot, at eighty dollars per ton, would he a hundred 
and sixty dollars per foot; this will be about sixty-six per cent of the en- 
tire cost, when ready for use. Now, taking into account the great advan- 
tage of a permanent tminel passing under a river, leaving the same unob- 
structed, we hope it will command the attention of enterprising men who 
are so desirous of a better way of crossing our streams ; and, especially, 
the attention of scientific men eveiywhere. We ask them to examine the 
plan carefully with regard to its merit or demerit. 

T. A. FisHEii & Son, 

Beardstown, III. 
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